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The Steam Engine Indicator 


HE “much abused instrument”’ 
as it has been facetiously called. 


Has it really seen its day? 


How many a steam engineer owes 
the awakening of his interest in the 
refinements, the technical side of his 
calling to its use and the study of 
its revelations! 


How many a man | have seen who 
knew nothing but the simple manual 
processes of his vocation led by his 
study of the indicator diagram to the 
knowledge of steam and its proper- 
ties, of engines and their possibilities, 
of valve motions and their com- 
plexities. 


How many have worked themselves 
up, by the economies that they were 
able to effect by its intelligent use and 
by the thinking, reasoning powers 
that its use and deductions there- 
from developed, to higher attain- 
ments and better positions! 


We do not see or hear so much of 
it now. The blackboards of the 
engineers’ associations that were wont 
to be decorated with indicator dia- 
grams are filled with the windings of 
electric generators and motors and 
the details of steam turbines. 


But there is vastly more power 
generated today by steam than there 
was when ‘““Twenty Years with the 
Indicator’ appeared. 





And not all of the 


generated by turbines, 
water both. 


increase 1s 
steam and 


There are still a lot of steam 
engines, large as well as small, that 
can be made to do their work better 
and more economically by letting the 
indicator show what is going on in- 
side of them. 


The use of electricity as a method 
of transmission and the consequent 
possibility of measuring the amount 
of work done by the engine by the 
simple wattmeter has taken from the 
indicator one of the large services 
that it used to perform—the measure- 
ment of power. 


But there are a lot of new and 
increasing uses for it. The internal- 
combustion engine has challenged it 
with problems that its designers and 
makers have satisfactorily met. Ap- 
plied to the gas or hydraulic ends of 
compressors and pumps, its indica- 
tions are still valuable in power 
measurement as well as in showing 
the functioning of valves and the 
behavior of the medium. 

There are plenty 
of chances still for Pe 
the indicator and ‘OT. /ow 
for men who know 
how to use it. 
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Wayne County 
Infirmary 
and Hospital Plant 


at Eloise 





ROWING requirements of the county institu- 

tion called for a new power plant. Maintain- 
ing service during the construction period and 
balancing the steam and power demands were 
the chief problems encountered. 





T ELOISE, Mich., Wayne County maintains a 
combined infirmary and insane hospital adminis- 
tered by a board of seven members, known as 

the Wayne County Superintendents of the Poor. At 
the present time the institution has a capacity for 3,600 
inmates and consists of 56 buildings, including hos- 
pitals, infirmaries, administration building, bakery, 
laundry, cold-storage warehouse, carpenter and plumb- 
ing shops, etc. 

As will be anticipated, large quantities of steam are 
required to supply the various services. For heating, 
200,000 sq.ft. of equivalent direct radiation is installed. 
In all the old buildings radiators are used, but buildings 
erected within the last ten years are equipped with 
split systems of heating, hot blast systems being used 
to heat the strong rooms of the insane hospitals. The 
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Fig. 1—View along firing aisle in-boiler room 
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Wayne County Eloise power plant 


direct radiation aggregates 160,000 sq.ft., and the in- 
direct surface in the fan coils makes up the remainder 
of the total figure given. High-pressure steam is sup- 
plied for all kitchen and laundry work, and from the 
same high-pressure steam main, live steam reduced to 
5 lb. pressure is taken for the fan coils. All direct 
radiation is fed from the exhaust mains at a pressure 
of 2 lb. Vacuum pumps return the condensation to the 
power house. 

In the old plant electrical energy was supplied for 
lighting and for power used in the cold-storage plant 
for driving the compressors and brine pumps, in the 
carpenter and machine shops and bakery and for water 
pumping, elevators and fans. The generating equip- 
ment consisted of two single-valve engines, directly 
connected to 220-volt three-phase 60-cycle generators, 
rated at 250 and 150 kva. respectively. The engines 
were operated non-condensing at 2 lb. back pressure to 
supply the exhaust for heating and the large quantities 
of hot water required by the entire institution. 

As the institution increased in size, the old plant had 
grown from a single boiler and engine to seven boilers, 
operating at a pressure of 125 lb., and two generating 
units, but it grew in an undirected way. 

NEW POWER PLANT PLANNED 

By 1923 the institution had reached the point where 
the capacity of the boiler houses was taxed beyond the 
limit of safety, and in view of a building program of 
considerable magnitude, a power survey was ordered, 
as well as a careful investigation of all local conditions 
and estimates as to future loads. At this time the con- 
nected high-pressure live-steam load in pounds per hour 
was summarized as follows: For generating equip- 
ment, 13,800 lb.; for auxiliaries, 2,880 lb.; for heating 
minus exhaust steam, 18,480 lb.; for laundry, 6,450 Ib.; 
for kitchen, 3,000 lb., and for water heating, 1,800 Ib.. 
making an aggregate of 46,410 lb. per hour and calling 
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for 15,470 sq.ft. of steam-making surface in the boilers. 
The contemplated building program called for an addi- 
tional connected load by 1925 of 16,920 lb. of high- 
pressure steam per hour, making a total connected load 
of 63,330 Ib., with an estimated peak load of 53,580 Ib. 
By 1927 the total connected load was placed at 75,600 
lb., calling for 25,200 sq.ft. of boiler surface, and the 
estimated peak load of 87,600 Ib. 

On the electrical side the old plant had a connected 
load of 517 kw., with an estimated peak of 309 kw. 
By 1927 it was estimated that the connected load would 
increase to 697 kw. and the peak load to 467 kw. 

From these figures it is evident that the old plant 
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load is partly counterbalanced by the demand of the 
refrigerating plant, which has a connected load of 
115 hp. in motors. With the heating eliminated during 
this period a practical balance can be maintained be- 
tween the supply and the demand for exhaust steam. 
This same condition exists during the heating months, 
so that throughout the entire year since the new plant 
was placed in operation, there has been little or no 
waste of exhaust steam. 

As a result of the survey it was decided to scrap the 
old plant and build a new one. The only equipment 
that could be re-used to advantage was the 250-kva. 
generating set, a Venturi meter, a turbine-driven water 
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Fig. 2—Sectional elevation of power plant 


was being used to its capacity without any reserve, 
and owing to antiquated equipment, improper draft 
conditions and lack of instruments, the operation was 
uneconomical. Another factor contributing to the poor 
results was that the water heaters were not large 
enough to supply adequately the needs of the institution, 
so that while exhaust steam was completely used in the 
winter for heating and hot water, a considerable por- 
tion of it was exhausted to atmosphere during the 
summer. 

The installation of larger heaters in the new plant, 
however, relieved this condition. One heater of 13,000 
gal. per hour capacity now supplies hot service water 
and another of 21,000 gal. capacity furnishes hot water 
for the laundry. 

During the summer months the reduction in lighting 
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pump of 300-gal. per min. capacity which furnished 
the domestic water supply, two vacuum pumps, an air 
compressor and a voltage regulator. 

The building of the new power house was compli- 
cated by the fact that steam had to be supplied to the 
institution 24 hours a day throughout the year, so that 
it was necessary that there be no interruption in service 
during the construction period. For this reason the 
plant was built in two sections, the first containing two 
new boilers equipped with underfeed stokers of the new 
interchangeable-tuyere type. Two of the old return- 
tubular boilers were taken out to make room for the 
new ones and a section of the new engine room large 
enough to house one unit was placed adjacent to the 
old engine room. During this period the load was car- 
ried by the remainder of the old plant. 
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Two weeks after the new equipment was placed in 
operation, the rest of the old plant was shut down and 
dismantled, and during the remainder of the construc- 
tion period the two new boilers and the one engine were 
operated to carry the entire load, it being necessary 
for a period of about four weeks to rely on stand-by 
purchased electrical service, but at no time was the 
steam pressure lost. The second section of the new 
plant was ready for operation by Nov. 15, 1924, the 
total plant then consisting of five 5,006-sq.ft. boilers 
with space for a sixth, and three engine-driven gener- 

















Fig. 3—Coal conveyors and crusher 


ating units having an aggregate capacity of 850 kva., 
one of these being one of the old units which was 
thoroughly overhauled. 

During the last winter three of the boilers were oper- 
ated at 125 to 150 per cent of rating to carry the load. 
In the summer one boiler will handle it and any one 
of the generating units will carry the electrical demand, 
although the winter load requires the use of two ma- 
chines. 

The boiler settings are made up solid of firebrick in 
an effort to avoid the constant maintenance costs on 
furnaces and settings experienced in the old plant. The 
boilers are set with the center of the mud drum 8 ft. 
above the floor to give ample furnace volume for the 
combustion of the West Virginia or Kentucky coal 
burned in the plant. This coal averages about 14,000 
B.t.u. per pound with a volatile content ranging from 
35 to 40 per cent. Feed-water regulators and soot 
blowers are provided. The stokers are driven by in- 
dividual direct-current motors mounted above the rams 
to leave the floor more free of incumbrances. The 
starting rheostat is mounted on a control panel in 
front of the stoker, which also contains the draft gages 
giving the pressure in the windbox and the drafts over 
the fire and in the last pass. A CO, indicator is 
mounted on the front boiler column. 


AUTOMATICALLY CONTROLLED AIR SUPPLY 


Although the stoker speed is controlled manually, 
the air supply to the furnace is automatically controlled 
by a regulator operated from the steam pressure, which 
throttles the steam supply to the fan engine. Two fan 
units are provided; each is capable of supplying three 
boilers operating at 200 per cent rating. ‘ Both dis- 
charge into a common duct with a single take-off to each 
stoker windbox equipped with a volume damper. 

One radial brick stack rising 205 ft. above the grates, 
with a top inside diameter of 11 ft., serves the five 
boilers. 
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Coal is brought in on a trestle running along the 
building and elevated about 12 ft. above the boiler-room 
floor. Beneath this trestle are concrete pockets with 
gates opening into the basement of the plant. Through 
these gates the coal is discharged onto a pan conveyor 
and is carried to a motor-driven crusher at one end of 
the basement, this crusher being bypassed so that it 
need not be operated unless required. From the crusher 
or the bypass around it the coal enters a continuous 
bucket conveyor which delivers to an overhead bunker 
having a capacity of 1,000 tons. As indicated in the 
sectional elevation, Fig. 2, this bunker is made up of 
reinforced concrete and extends to a considerable height 
above the building proper. From the bunker the coal 
enters a traveling weigh larry, with the scale beam 
near the floor level, and is discharged into the stoker 
hoppers, which have been extended to hold 2,500 Ib. 
each. 

ASH-DISPOSAL FACILITIES 


Ashes are discharged from the boiler furnaces into 
tile-lined ash hoppers with steam-operated gates. The 
ashes drop vertically into dump cars and through a 
grizzley are transferred to the same continuous bucket 
conveyor that handles the coal, to be delivered to a 
100-ton concrete ash bunker within the boiler house. 
From the bunker the ashes are chuted to trucks outside 
the building and either used on the premises or sold 
for road construction. Fig. 3 shows the grizzley over 
the continuous bucket conveyor, also the pan conveyor 
receiving the coal from storage, and in the background 
the coal crusher belted to a motor. The sectional ele- 
vation, Fig. 2, shows the ash hopper with a dump car 
set underneath, also a 12-in. soot discharge from the 
boiler to the ash hopper. 

Water for the entire institution is purchased from 
Henry Ford’s pumping station at Dearborn, and as the 
water is very hard it is softened on the premises by the 
cold lime-and-soda-ash ‘process, not only for the boil- 
ers, but also for general use in the institution. As the 
steam used in the various buildings is conveyed through 




















Fig. 4—General view in pumproom 


tunnels and the returns and drips are brought back 
through the same tunnels to the power house, only 5 
per cent makeup is required, this being admitted from 
the mains to the heater under float control. It is sup- 
plied with steam from the main exhaust on which a 
pressure of 2 lb. is maintained. 
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Two steam-driven boiler-feed pumps are provided, 
each one having sufficient capacity to care for the entire 
plant. They are supplemented by an injector on each 
boiler. A 10-kw. direct-current turbine-driven gene- 
rating set is used to provide excitation when starting 
up the plant and as an additional stand-by for the 
motor-generator sets installed on the main floor of the 
engine room. One of these sets supplies direct current 
for operating the stoker motors, the fire alarm system 

















Fig. 5—Generating room of Eloise station 


and the X-ray laboratory. The second set supplies 
direct current for excitation purposes, and the third 
motor-generator is used as a stand-by for either of the 
services mentioned. Much of this equipment may be 
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seen in the photograph of the engine room, Fig. 5, with 
the switchboard at the left and in the background the 
railing surrounding the open pumproom. 

Piping and valves are standard for the pressure used. 
The usual stop-and-check and gate valves are inserted in 
the boiler leads. The main steam header is sectional- 
ized, and leads at either end to the engine header and 
to the auxiliary header circulating the pumproom form 
a continuous loop so that the supply may come from 
either direction to the various units served. The 
header is valved into three sections, any one of which 
can be shut off for repairs. 


COST OF THE NEW PLANT 


Records are available to show that the entire cost of 
the building and equipment, including the tearing down 
of the old plant and the removal of rubbish from the 
premises, approximated $570,000. Owing to the fact 
that no complete records were kept in the old plant it is 
impossible to estimate the saving effected, but the 
reduced coal consumption, notwithstanding the in; 
creased load on the plant, indicates a considerable gain. 
As an indication, for the month of June, 1925, the coal 
consumption was 540 tons, as compared with 764 tons 
in June of 1928, when the old plant was in operation. 
During the interval the load had been increased by the 
addition of two large hospital buildings. 

The plant was designed and construction supervised 
by The E. R. Little Company, Inc., of Detroit, Mich., 
serving as consulting engineers for the Board. Mau! 
& Lentz, architects, of the same city, designed the 
building, 





BOILERS 


Manufacturer. . Babeock & Wilcox Co. 


Type... . Stirling water-tube 
Number installed 5 

Heating surface each, sq.ft....... 5,006 

Heating surface persq.ft. of grate area... 62 

Working pressure, lb. gage 140 


Coal burned. 14,000 b.t.u. 


Bituminous, 
STOKERS 
American Engineering Co 
Taylor five-refort, interchange- 
able-tuyere, underteed 
6 


Manufacturer 
Type... 

Grate area, sq. ft. 
Drive.... 


D. C. motor 

FORCED-DRAFT FANS 
Clarage Fan Co. 
? 


Manufacturer... 
Number installed ; ; 
Capacity, cu.ft. per min. against static 


pressure 5 in. water 35,000 : 
Drive... . ; Vertical single-cylinder steam 
engine 


Automatic control Keilholtz regulator 


CHIMNEY 
Alphons Custodis Chimney Co 
Hollow radial block 
11 


Builder. . 
Type... . 
Diameter at top, inside, ft 


Height above grate, ft.. 205 


COAL 
Manufacturer 
Conveyors 


Weighing 
Crusher...... 


AND ASH HANDLING EQUIPMENT 


Stephens-Adamson Mfg. Co. 
Pan and bucket 

Traveling weigh larry 

Single roll, 60 tons per hour 


FEED-WATER HEATER 
Manufacturer. H.S. B. W. Cochrane Corp. 
Number installed _ 
agee...:.% Horizontal, open 
Capacity, lb. per hour 150,000 : 
Feed-water measurement Venturi recording meter 
Feed-water control, Copes Northern Equipment Co 





PRINCIPAL MECHANICAL EQUIPMENT IN 


ELOISE POWER PLANT 


BOILER-PFEED PUMPS 
Manufacturer... 


Number 

Type 

Capacity, gal. per min. 
Drive 

Automatic control 


Union Steam Pump Co. 
2 . 
Burnham outside center packed 


Steam 
Copes regulator 


GENERATING UNITS 


Engines... 
Number installed 
Type... 
Generators 
Capacity..... 
Type 

Remote control... 
Switchboard. . 


Erie Ball Engine Co. 
3 


Two 4-valve, one single-valve 
Westinghouse Elec. & Mfg. Co. 
One 350 kva., two 250 kva. 
3-ph., 60-cyele, 220-v. 
Clovtaa lectric Co. 
Cleveland Electrie Co. 


DIRECT-CURRENT SUPPLY 


Motor-generator sets, three... .. 
Exciter, turbine driven........ 
Voltage regulator cheat 
Automatic starters......... 


MISCELLANEOUS 

Cold-water service pump, one, turbine 
driven. . ‘ ‘ 

Hot-water service pumps, three, motor 
driven... ; 

Vacuum pumps, two..... 

Sump Pump... ....... 

Hot-water storage tank... . 

Water heaters, two...... 

Air compressor, one, vertical! 

Traveling crane, eng. rm., 10-ton 

Soot blowers, 6 elements per boiler 

Ash hopper and gates... . 

Soot gates and ash ears... 

Smoke breeching..... 

Galleries and runways. . 

Pipe covering... 

Power wiring... 

Non-return valves. . 

Gate valves. 

Blowoff valves..... 

Reducing valves. 

Pressure recording gages. . 

COz indicators and recorders 

Draft gages 


Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Westinghouse Elec. & Mfg. Co. 


. Sundh Electrie Co. 


LQUIPMENT 
Kerr Turbine Co. 


Buffalo Steam Pump Co. 

Union Steam Pump Co. 

Kerr Machinery Co. 

Frederick H. Mason Co. 

Ross Heater & Mig. Co. 
Westinghouse Traction Brake Co. 
Cecil R. Lambert Co. 

Diamond Power Specialty Corp. 
Baker-Dunbar Co. 

R. H. Beaumont Co. 

Acme Boiler Works 

Whitehead & Kales 
Johns-Manville, Ine. 

Kuehne Electric Co. 

Illinois Engineering Co. 

Crane Co. 

Yarnall-Waring Co. 

Illinois Engineering Co. 

Crosby Steam Gauge & Valve Co. 
Uehling Instrument Co, 

Lewis M. Ellison 
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Three-Speed Traction Elevator 
Direct-Current Controller 


By CHARLES A. 


ARMSTRONG 


Explains in Detail the Circuits and Operation of a Three-Speed Controller 
for Use on Traction Elevators 


volved in electric-elevator controllers are almost 

unlimited, and the equipment of the various 
manufactures may be radically different for doing the 
same service, so much so that in general each type 
offers an interesting study. The elevator controller 
described in this article is a Payne Elevator Controller 
Co.’s type No. 13-E three-speed, as used on the single- 
wrap traction elevator machines in the new Empire 
Hotel, New York City. 

The type of elevator machines is similar to that in 
Fig. 1, with a hemp-fiber-packed traction sheave as 
built by the Neenan Elevator Corp. Instead of the 
traction sheave having a steel rim with V-grooves to 
grip the cables, the rim is built up of short pieces of 
hemp fiber set on end and held between heavy flanges 
as indicated in Fig. 2. After the rim has been assem- 
bled, the sheave is placed in a machine and semicircular 
grooves are rolled into its surface for the cables. The 
friction between the hemp fiber and the steel cables is 
sufficient to prevent slipping with half-wrap roping, and 
the wear on the cables is practically negligible. 

A photograph of the front of the controller is shown 
in Fig. 3 and a wiring diagram in Fig. 4. The iden- 
tification letters on the two figures correspond so that 
one can be easily compared with the other. The fol- 


A ote in elect of contactors and circuits iIn- 

















Fig. 1—Single-wrap traction elevator machine with 
hemp-fiber-packed traction sheave 


lowing explanation of the various circuits will show the 
function of each contactor: 

In a good many types of controllers the safety cir- 
cuits and the potential switch are separate from the 
direction switch circuits. On the controller in question 
these two circuits are combined in one. This circuit 


is from the + side of the line to No. 1 terminal on 
the control board, through fuse F, to A’, through the 
governor switch, the overtravel hatchway limit switches, 
the emergency switch in the car and back to terminal] B’ 
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Fig. 2—Shows construction of hemp-fiber-packed 
traction sheave 


on the controller. From B’ the circuit continues 
through coil D, on one of the potential switches, through 
resistance R,, and coil D, on the combination potential 
and dynamic-brake switch, to between coils C, and C, of 
the up and down direction switches. If the car switch 
is in the down position, the circuit will be through coils 
C, and C,, and if in the up position the circuit is through 
coils C, and C,,. 

Assume the car switch to be in the down position, 
then the circuit is through coils C, and C,, to E” at the 
top of the controller and to limit switch S,; and to con- 
tact E” on the car switch. With the car switch thrown 
to the down position, contacts C’’, D” and E” are con- 
nected to G”, so that from E” the circuit is to G” back 
to F’ on the control board to fuse F;, the top contact 
of potential switch D, and to the — side of the line. This 
energizes coils D, and D on the potential switches and 
coils C, and C, on the direction switches, and all four 
switches close. 

With potential switch D open, its bottom contact 
is closed and completes the dynamic-braking circuit 
through the armature to assist in stopping the elevator. 
When the top contact of this switch is closed, the bot- 
tom contact is open, this interrupting the dynamic- 
brake circuit. 

With the two potential switches and two down- 
direction switches closed, a number of circuits are com- 
pleted, one of which is the brake. This circuit is 
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from terminal JT, at the top of potential -switch D 
through the brake coil and back to terminal T, on 
potential switch D,. This connects the brake coil 
directly across the line and causes it to lift the brake 
shoes and release the elevator. 


THE ARMATURE CIRCUIT 

Another circuit completed by the closing of the 
potential and direction switches is that of the arma- 
ture. This circuit is from the + side of the line 
through the top contact of potential switch D and to 
the bottom end of contactor A,. From contactor A, the 
circuit is through the series field, all of the starting 
resistance to direction switch C,, through this switch 
to the armature and back to the bottom of direction 
switch C,. From here the circuit continues through 
switch C,, coil 7 on the speed-stabilizing contactor, 
through potential switch D, and to the — side of the 
line. This compietes the armature circuit through all 
the starting resistance and the motor starts, unless 
overloaded. 

The starting resistance is cut out of the armature 
circuit by contactors J and A, to A,. Contactor J is of 
the time-limit type and is adjusted to close in a given 
time irrespective of the load on the motor. Contactors 
4, to A, are of the counter-electromotive force type 
and are closed by the voltage across the armature ter- 
minals. If all the contactors were of the counter- 
electromotive force type and the motor was _ heavily 
loaded, it is possible that none of the contactors would 
close. By making one of the contactors of the time- 
limit type, a section of the resistance will be cut out 
in a definite time whatever the load may be on the 
motor, and this insures that the voltage across the 
armature terminals will reach a value to insure contac- 
tors A, to A, closing. Whether contactor J or A, will 
close first will depend upon the load on the motor. 
If the load is light, A, will probably close before J, and 
if the load is heavy in the up direction J should close 
before A, contactor. 


OPERATION OF ACCELERATING SWITCHES 

The circuit of coil J is from T at the top of potential 
switch D through coi: J, resistance R, to the top of 
contactor C, and to the negative side of the line. The 
time required for this switch to close is adjusted by 
a small dashpot at P in Fig. 3. When contactor J 
closes, it cuts out section R’, of the starting resistance. 

The four coils of the switches A, to A, are in series 
and are connected across the armature terminals, but 
are under the control of contactor F. The circuit for 
coil F is from T on the potential switch D, through coil 
F, resistance R, to D” on the car switch and 
returns to the negative side or the line, assuming 
the car switch in the full down position. This energizes 
coil F and causes it to close its top contact and open 
its bottom contact, an operation that occurs as soon 
as potential switch D closes and the car switch is on 
D”, the second-speed point. 

With contactor F closed a circuit is completed - for 
coils A, to A, from the bottom of contactor C,, at A, 
through coils A, to A,, through the top contact of F 
and to the bottom of contactor C, at A,. The bottom 
of contactor C, connects to the left-hand armature ter- 
minal, and the bottom of contactor C, connects to the 
right-hand terminal of the armature, therefore coils A, 
to A, are connected directly across the armature 
terminals. 
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Contactors A, to A, are adjusted by screws S, Fig. 
that the armature of A, is the closest to its 
magnet core and A, is the farthest away from its mag- 
net core. When the motor reaches a speed where the 
counter-electromotive force is high enough, contactor 
A, closes and cuts out Rk’, section of the starting 
resistance. This causes the motor to increase in speed, 
the counter-electromotive force increasing and contac- 
tor A, closes, cutting out section R’, of the starting 
resistance. A little later A, closes and cuts out sec- 
tion R’, of the starting resistance, followed by the 
closing of A,. When A, closes, it not only cuts out R’, 


» 
o, SO 

















Fig. 3—Three-speed controller for traction 
elevators 


the last section of the starting resistance, but also 
the series-field winding, if the winding is used on the 
motor. Instead of the armature circuit now going 
from the bottom of contactor A, through the series-field 
winding, the circuit is up through contactor A, to U 
between the direction switches. From here the arma- 
ture circuit is as previously explained. 

SHUNT-FIELD CIRCUIT ENERGIZED CONTINUOUSLY 

The shunt-field circuit remains energized at all times. 
This circuit is from the top main contact of potential 
switch D, which is connected directly to the + side 
of the line, through resistance R, to terminal X on the 
potential switch, down to terminal 4 at the bottom of 
the controller, to H,, through the shunt-field winding 


to I’. From I’, there are two circuits, one to the top 
of contactor H,, which is held normally closed by 
springs, then through the two bottom contacts 


on relay H, through a section of resistance R, to con- 
tact H,; of relay H, to the top contact of potential 
switch D, and to the side of the line. 

From tracing through the shunt-field i> is seen that 
the shunt-field coils are excited all the time. With the 
closing of potential switch D resistance R,, which is in 
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series with the shunt-field coils when D is open, is 
short-circuited, and the path of the current is directly 
through contactor D to terminal X without going 
through resistance R, This allows the shunt-field to 
build up to full value during the first part of the accel- 
erating period and gives the motor a strong starting 
torque. Under this condition and with the closing of 
contact A, to A, the motor comes up to second speed. 
When contactor A, closes, it completes a circuit for 
coil H from contact W, through resistance R,, coil H 
to terminal C’ at the top of the controller, to down 
contact C” on the car switch and to the — side of the 
line as previously explained. This energizes coil [H 
and causes it to lift its core and close contacts Hy;. 
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motor becomes a generator and pump back in the line, 
thus acting as a brake to prevent the car from over- 
speeding. When the current though coil J reaches a 
low value, it releases its armature and allows contact 
I, to close. This provides a circuit for the shunt-field 
coils from J’ through contacts 7, to a point in R, 
resistance, then through R, resistance. From this it is 
seen that the closing of contact 7, cuts part of R, resist- 
ance out of the shunt-field circuit, which will result in 
increasing the field strength and tend to slow the motor 
down and prevent it from overspeeding. In other 
words, the function of relay J is to assist in stabilizing 
the speed of the motor. 

In slowing the elevator down, either by the car 
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Fig. 4—Wiring diagram for 


In so doing, relay H inserts resistance R, in the shunt- 
field circuit and it also completes the circuit for H, coil. 

The circuit for coil H, is also from contact W on 
magnet switch A, through resistance R,, coil H,, top 
contacts on H, to the top contact of potential switch 
D, and to the — side of the line. This energizes coil H, 
and causes it to open its contact, and now, instead of 
the shunt-field current passing through the top contact 
of H,, it must flow through resistance R, in series with 
R,, which brings the motor up to full speed. 

In tracing out the armature circuit, it was found to 
pass through the coil of stabilizing relay J. The 
energizing of this coil from the armature circuit 
causes it to open its contact J, just as soon as the 
current builds up in the armature and to hold these 
contacts open as long as the current remains above a 
certain value in the armature. Suppose with a heavy 
load in the car going down, the motor increases in 
speed to where the current reaches nearly zero, or the 


the controller Fig. 3 


switch or by the terminal limit switches, the first 
operation is the opening of coil H circuit, by mov- 
ing the car switch back of point C” or by the opening 
of the first slow-down contact S,;. This would cause 
coil H to release its core, which opens contacts H; and 
closes contacts H,, the latter short-circuiting resistance 
R, out of the shunt-field circuit. 

Opening contacts H; also opens the circuit through 
coil H,, which releases its contactor and short-circuits 
resistance R, out of the shunt-field coil circuits. This 
operation brings the shunt-field to full strength and 
the motor slows down to a speed corresponding to this 
condition. 

The next step in slowing down is moving the car 
switch off contact D”, or the second slow-down contact 
S, opens as the car approaches the lowest landing. 
This operation opens the circuit through coil F and 
causes it to release its contactor, which breaks the 
circuit at the top and closes it at the bottom. Opening 





Sept 


the — 
coils 
secti 
serie 
the | 
motc 


is pl 
thro 
of p 
to t 
its ¢ 
acre 
ance 
C, a 
the 
aro 
stop 


app 
are 
for 

C., 

the 
con 
dire 
resi 
the 
cau 
whi 
pov 
rel 


swi 
thi 
as 
ope 
coi 
cor 


the 
tio 
ruy 
dir 


the 
clo 
C0} 


th 
op 
col 
st 
th 
tig 











September 22, 1925 


the top contact of F interrupts the circuit through 
coils A, to A,, causing their contactors to open, and 
sections of the starting resistance R, to R, and the 
series-field winding are put back into circuit with 
the armature, thus further reducing the speed of the 
motor. 


RESISTANCE CONNECTED ACROSS THE ARMATURE 
DURING STOPPING PERIOD 


When magnet F closes its bottom contact, a circuit 
is provided for coil G, from A, at the bottom of C, to F, 
through resistance R,,, coil G, coil EF on the lower end 
of potential switch D, through direction switch C, and 
to the — side of the line. Energizing coil G closes 
its contact and connects the stop resistance R’, and R/’ 
across the armature from A, through the stop resist- 
ance, contact G, coil E to Aa, through direction switch 
C, and to the — side of the line. This shunts part of 
the current flowing through the starting resistance 
around the armature and gives a very slow speed for 
stopping. 

Connecting the stop resistance across the armature 
applies a voltage across coils G, and G,, since these coils 
are connected across the stop resistance. The circuit 
for coil G, is from the bottom end of direction switch 
C,, to which is also connected the right-hand end of 
the stop resistance, to contact K,; on relay K. If the 
contact were closed, the circuit for coil G, would be 
directly to the coil and to the left-hand end of. the stop 
resistance. Therefore, whatever voltage exists across 
the stop resistance is also applied to coil G, and might 
cause it to close and cut out part of this resistance, 
which with this controller should not be done with 
power applied to the motor. It is to prevent this that 
relay K is used. 

Coil K is connected from contact T, on potential 
switch D to T, on potential switch D,, which connects 
this coil across the line through resistance R, as soon 
as the potential switches close. This causes relay K to 
open contacts K, and cuts resistance R, in series with 
coils G, and G, and prevents them from closing their 
contacts. 


THIRD OPERATION WHEN STOPPING 


The third operation in stopping the elevator is for 
the operator to bring the car switch to the off posi- 
tion or the opening of the limit switch S;. This inter- 
rupts the circuit to potential switches D and D, and the 
direction switches C, and C, and causes them to open. 
The opening of the potential switches also interrupts 
the circuit to relay K which allows its contacts K; to 
close and short-circuit resistance R, out of circuit with 
coil G.,. 

The opening of the potential switch also interrupts 
the circuit through coil G and allows its contactor to 
open. When the potential switch D opened, its bottom 
contact closed the circuit for the armature through the 
stopping resistance. This circuit is from A, through 
the stopping resistance to the bottom contact of poten- 
tial switch D through coil E on this switch to Aw and 
through the armature back to A-. This causes the 
motor to act as a brake and helps to bring the car to 
rest. Coil E, being in the armature circuit, is 


energized and exerts a pull on the contactor to prevent 
any rebound after this contact once closes. 
One side of coil G, is connected through contact K; 


to A- and the other to the top contact of G,, and around 
to Ag. 


This connects coil G, across the armature. If 
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a medium load is being stopped, the voltage of the 
armature will be high enough to cause G, to close its 
contactor; in so doing it short-circuits out section R’, 
of the stopping resistance. This reduces the resistance 
in the armature circuit and tends to hold the current 
constant as the machine slows down, thus giving addi- 
tional assistance to the mechanical brake in stopping 
the car. 

With a heavy load on the car the voltage generated 
by the armature would be sufficient to cause coil G, 
to close its contact and short-circuit section R’, of the 
stopping resistance out of the armature circuit. This 
would allow the armature to develop a high braking 
effect at very low speed, so that even though the 
mechanical brake failed to hold the load, the car would 
move only at a very slow speed. The circuit for coil 
G, is from the left-hand terminal of G, through part of 
resistance R,, coil G, and top contact of G, to the arma- 
ture, as was the circuit for coil G,. When the motor 
comes to rest, contactors G, and G, open and the con- 
troller is ready for the next starting operation. 


APPLICATION OF THE BRAKE 


Resistance R,, is connected across the brake coil so 
that when the latter circuit is opened by the opening 
of the potential switches, D and D,, the brake will not 
be applied suddenly. Owing to the induction of the 
brake coil a current is maintained for a short period 
through this coil and resistance R,, which tends to 
prevent the brake shoes slamming on the brake wheel 
and giving an unpleasant stop. 

For the up motion the functions of the controller are 
the same as for the down motion, except that the car 
switch is placed in the up position and up direction 
contactors C, and C, close instead of down contactors 
C, and C,. The direction contactors are mechanically 
interlocked so that when one is closed the other must 
be open, thus avoiding the danger of a short-circuit 
if both were closed at the same time. The slow-downs 
and limit switches with this controller are mounted 
on top of the car and are opened by a cam in the 
hoistway at the terminal landings. If for any reason 
these switches did not stop the car and it went by the 
terminal landing, the emergency overtravel switch 
would be opened and interrupt the control-circuit. In 
such a case the elevator cannot be started from the 
car switch until the car is moved off the emergency 
limit switch. If the car should for any reason over- 
speed, the governor will set the safeties on the car and 
the governor switch will be opened and interrupt the 
circuit to the potential and direction switches, thus 
stopping the motor. 





The average engineer condemns oil upon finding car- 
bon deposits in the cylinder of an engine using super- 
heated steam. Such a deposit often does not constitute 
a good and sufficient reason for the rejection of the oil, 
for most investigations have shown that it is not the 
decomposition of the oil under high temperature that 
causes carbon deposits, but rather that it is due to the 
excessive amounts of oil fed to the cylinder. Excessive 
oil will be indicated by an accumulation at the ends of 
the valve travel or in the counterbore of the cylinder. 
In many cases of reported carbonization of oil investiga- 
tion has shown that these deposits are largely composed 
of dirt carried over in the steam main from the boilers. 
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Atmospheric Relief Valves Eliminated 


at Toronto Station 


Vacuum Failure, Acting Through Mercury Column, Tripper. Weight, Levers 
and Pilot Valve, Closes Main Trip Throttle of Turbine —Rupturing 
Diaphragm Provided as Additional Safeguard 


Edison Co., the general features of which were 

briefly outlined in the Oct. 21, 1924, issue, has 

a number of points of unusual interest. One is the 

heat-balance system, which will be the subject of a 
special article in the near future. 

The present article is particularly concerned with 


[Te new Toronto station of the Ohio River 


pressure in case of vacuum failure due to loss of con- 
densing water or other causes. The method of protec- 
tion to be described is based upon the idea that the 
condenser can be protected with even greater certainty 
by a device that can be trusted to shut off the turbine 
steam supply whenever the vacuum drops below a 
predetermined limit. 
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Fig. 1—Installation of vacuum tripper on 33,000-kw. turbine in the Toronto Station 


certain ingenious devices that have made possible the 
elimination of the customary atmospheric-relief valves 
and piping, with a considerable saving in first cost, 
accompanied by a marked improvement in vacuum over 
that ordinarily expected under conditions similar to 
those existing at Toronto. 

The purpose of the atmospheric-relief valve is to 
protect the condenser from an accumulation of steam 


The heart of the apparatus is shown in Fig. 2. It 
consists essentially of a mercury column supported by 
the vacuum, failure of vacuum causing the mercury to 
pass from the column to a float chamber, where it 
operates the float. This in turn, through a simple 
mechanism, operates the pilot valve or other device 
controlling the trip throttle. 

The drawing shows the apparatus set for normal 
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operation. Column A is connected directly to the con- 
denser by an oversize pipe with no intervening valve. 
The mercury level in it must therefore stand above 
that in the float chamber B by an amount corresponding 
to the vacuum, generally around 29 in. If the vacuum 
falls for any reason, some of the mercury passes from 
Ato B. After it has risen a certain 
amount in B, the mercury starts to 
lift the float, and with it the double 
collared sleeve C, clamped to the rod 
D by spotted setscrews. The upper 
collar raises the latch EH, which in 
turn lifts the lever F. This allows the 
unbalanced weight G to fall, pushing 
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It would be a simple matter to arange the vacuum 
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tripper to close the governor valves, as well as the trip 
throttle. 


the only reason for installing this device. 


Reduction in the first cost of the station was not 
It was felt 


that an atmospheric relief valve, even though water- 


e. 
JZ pipe tocondenser: 








down the rod H, which works the lever 








arm of the pilot valve controlling the 
throttle latch, thus shutting down the 
turbine. 

It is believed that the reliability of 
this arrangement is at least equal to 
that of the emergency overspeed trip. 
The mercury column and __ float 
chamber are so proportioned that the 
actuating force on the float is more 
than ten times that normally required 
to trip the valve. A bad air leak in 
the line connecting column A to the 



























































condenser would merely hasten the 








operation of the device. 

With the turbine at rest and no 
vacuum on the condenser, the level of 
mercury is the same in A and B. This 
level is such that the lower collar of 
the sleeve C lies just below the latch 
E. If the vacuum builds up properly, 
after circulating pumps and air pumps 
are started, the float falls, slipping the 
upper collar down past the latch to - 
the running position shown in the ; 
sketch. If, on the other hand, an i 


| 
it M 
attempt should be made to start the Ly _ 


turbine without circulating water, the — 
pressure would build up above atmos- 
pheric, bringing the lower collar into | 
contact with the latch. At a pressure 
around 24 lb. gage the lower collar 
would trip the latch, shutting down 
the turbine exactly as in case of fail- 
ure of vacuum in normal operation. 
As previously suggested, the spool 
may be located by setscrews to trip 
the throttle at any desired vacuum 
between 5 in. and 25 in. In the pres- 
ent operation at Toronto it is set to 





























trip at 17 in., which allows an ample 








margin of safety. 
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As installed at the Toronto plant 
the device was also conveniently made 
to perform some additional electrical 
functions. A solenoid, not shown in 
the drawing, was edded to trip the lever E whenever the 
venerator circuit breaker opens, insuring the prompt 
shutting down of the turbine at such times. This, how- 
ever, operates only when trouble occurs in the generator 
or breakers. In order to prevent motoring of the gen- 
erator and turbine when the throttle is tripped from 
loss of vacuum, a switch is operated by the vacuum 
tripper which opens the main generator circuit breaker. 


Fig. 


~ 





2__When vacuum fails, mercury leaving A raises float B, tripping 
lever E, which releases weight G to operate the pilot valve 


sealed, always leaks air through swirls of water at 
points of poor contact. It was also feared that scale 
might build up around the seating surfaces, causing a 
tendency to stick, aggravated by the infrequent oper- 
ation or testing of the valves. 

Although the chance of the apparatus failing to 
operate in an emergency is felt to be practically nil, a 
further safeguard against condenser failure is provided 
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in the form of a lead-alloy blowout sheet, applied outside 
of a grid on the condenser to protect it from inward 
breakage by the vacuum. The details of this arrange- 
ment are shown in Fig. 3. It will be noticed that the 
lead composition sheet is backed up by a j-in. thick 
brass plate to insure that the lead, in case of over- 
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Fig. 3—Rupturing diaphragm designed to blow out if 
tripper should fail to handle over-pressure 


pressure, will shear around the circumference of the 
disk and not merely bulge out. With a sheet thickness 
of about » in. and a grid diameter of 36 in., the disk 
will shear under a gage pressure of about 10 lb. per 
sq.in. The chance of such a rupture ever occurring is 
believed to be remote. 


LANTERN GLANDS KEEP OUT AIR 


While cutting down air leaks by elimination of the 
atmospheric relief valve, it was thought well to carry 
the process a little further. There are perhaps fifteen 
gate valves on various lines connected with the con- 
denser body. These include valves in lines to air pumps, 
hotwell pumps, drip returns from meters, etc. All these 
valves have been provided with water-sealed lantern 
glands around the stems, practically eliminating air 
leaks at these points. The success obtained may be 
judged from the fact that a vacuum of 29.3 to 29.4 in. 
(reduced to 30-in. barometer) has been maintained 
steadily since the 33,000-kw. unit was started. The 
second unit is now operating with results that are 
equally good. 

The saving in first cost with this method of condenser 
protection, as compared with atmospheric relief valves 
and piping, is about $14,000 for a single 33,000-kw. unit. 

The apparatus was invented and patented by R. J. S. 
Pigott, who was with Stevens & Wood, Inc., Engineers, 
designers of the Toronto station, at the time of installa- 
tion, and is now consulting mechanical engineer for the 
Public Service Production Company (Newark, N. J.). 

The apparatus is a development of a simpler device 
that Mr. Pigott installed at the Seventy-fourth Street 
Station of the Interborough Rapid Transit Co., New 
York City, some years ago, on the first 30,000-kw. cross- 
compound turbines. 
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Gradual Failure of Ancient Engine Shaft 
By W. F. QUINN* 


After 34 years of service a 90-kw. engine-generator 
set was removed from the Boston Public Library on 
account of a progressive shaft failure, coupled with the 
fact that the march of progress demanded higher effi- 
ciency. When originally installed in 1891, it was a 
masterpiece from a mechanical viewpoint. Designed by 
E. D. Leavitt, a genius of his time, it survived him by 
about four years. The engine was built to order by 
I. P. Morris, Camden, N. J., and the 110-volt direct- 
current generator by Siemens-Halske, a German concern. 

The shaft was known to have run out of true for a 
long period. Immediately after taking charge, I noticed 
this to be serious. The armature and field began rub- 
bing, making an examination imperative. A large crack 
was located, extending across 92 per cent of the shaft 
area, as shown in the figure. Only the rectangular area 
at the top then remained to unite the shaft. The end 
of one of three keys appears at the bottom. 

The shaft carried for its burden a wheel weighing 
twelve tons and a generator of two tons, revolving 125 
revolutions per minute for an average of fifteen hours 
a day. 

The set was not accurately aligned, so that wearing 
may have been the cause of the defect rather than an 
abnormal tendency toward crystallization. The crack 
occurred in a fillet between the larger engine shaft 
diameter and the smaller diameter on which the arma- 

















Bright area above represents about 8 per cent of 
original 8-in. shaft area remaining 


ture spider was pressed. The surfaces of the crack 
were rubbed bright, indicating considerable mechanical 
friction over a long period. 

A Nordberg high-efficiency engine is now being 
erected to replace this old unit. 





A pumping plant with a capacity equal to the munic- 
ipal water-works of a city of nearly one-half million 
population will be part of the equipment of the steam- 
ship ‘“Malolo,” which, when completed, will be the 
largest and fastest high-powered passenger steamer 
ever built in the United States. In exact figures the 
“Malolo’s” pumps will handle 38,615 gal. per min. 


*Superintendent Boston Public Library 
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Supersaturated Steam in 
Turbine Nozzles 


ie water and steam are all composed of the same 
kind of particles or molecules. If we think of these 
as steel balls such as are used in a ball bearing, and- 
each one magnetized so they all would tend to stick 
together and form a mass, the condition of water is in 
a way represented. Water actually, however, is in a 
somewhat different condition. The molecules or balls 
are in a state of movement or vibration, and not in 
close contact. Some are bumped around in such a way 
as to be thrown entirely out of the liquid body. If 
cold water and dry atmospheric air are present in a 
boiler, some of the wanderers will be caught in the air, 
giving it a certain percentage of water vapor. Others, 
however, will fall back through the air when saturated, 
again entering the water body. 

Suppose no air were present and the space over the 
water momentarily were a perfect vacuum, reading 30 
in. on a vacuum gage. The projected balls would imme- 
diately fill the space forming a vapor or steam. 

Pressure against each square inch of the containing 
vessel would result from the constant hitting of these 
moving balls. It would equal that for saturated steam 
shown in steam tables for the temperature of the water. 
If the latter is 60 deg. F., the steam or vapor pressure 
would be approximately 0.53 in. of mercury, thus reduc- 
ing the vacuum gage reading to 29.47 inches. 

Temperature affects the tendency of the balls to fly 
apart. The hotter the vapor the greater the molecular 
speed and the higher the impact or pressure per square 
inch. Steam at any known pressure can be turned into 
a plastic liquid or a rigid solid (ice) by chilling it 
sufficiently and keeping the pressure constant. The 
moving forces acting on the balls in the last condition 
would be so reduced as to prevent any one from roaming 
in an independent path. 

On the other hand, pressure controls the force holding 
the balls together at a given temperature. If pressure 
is gradually raised on steam at 300 deg. F., it may be 
turned into water. 

Steam formed as first described is dry or saturated. 
If the pressure is held constant but the temperature 
raised (which would require an increase in volume for 
the steam) it would be superheated. 

When saturated steam expands in an engine cylinder, 
water tends to condense out. Energy given up in doing 
external work represents a considerable loss of internal 
heat. Although pressure falls during expansion, the 
temperature also is reduced so much that the molecular 
attraction becomes greater, causing some of the steam 
to return to liquid state. 

On account of the speed with which expansion takes 
place in turbine nozzles, moisture does not always con- 
dense out as when expanding under similar conditions 
in an engine cylinder. The steam is apparently dry and 
cooler than it would be if expanding in a normal man- 
ner. It is also heavier per unit of volume. 

When the temperature is below 32 deg., water will 
ordinarily freeze to the solid state. However, it is pos- 
sible to cool pure distilled water below the freezing point 
and to keep it in the liquid state for long periods, under 
proper conditions. The least disturbance of these condi- 
tions causes ice crystals to form rapidly. Similarly, 
steam may expand so suddenly that the condensation of 
water into drops cannot proceed fast enough to “catch 


POWER 





445 


up” with the expanding steam. This is the reason for 
supersaturated steam. 

It seems in some nozzles that steam expands so 
quickly when it reaches the lower pressure where mois- 
ture ordinarily occurs that there has not been time for 
the water drops to form. The steam actually is dry, 
cooler and heavier per unit of volume than normal. 
After it has traveled farther, the time may be sufficient 
for the moisture to condense, so that the vapor regains 
its normal temperature and density as well. When 
water condenses it gives up the latent heat, thus restor- 
ing the normal temperature, which is higher than that 
of supersaturation. Other peculiar effects are that noz- 
zles discharging supersaturated or under cooled steam 
may pass 3 to 5 per cent greater weight than for normal 
steam; also less work is available when expanding to 
the undercooled condition. 

If dry saturated steam without moisture and no 
superheat is admitted to an engine cylinder in this 
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How nozzle discharge varies for 76 lb. abs. admission 
pressure and varying superheat 


condition and then allowed to expand normally without 
addition of heat, water will condense out as expansion 
proceeds. If a sufficiently high degree of superheat is 
employed initially, however, the steam will still be super- 
heated at the end of the expansion. No water will 
condense, and expansion will be like that for a per- 
fect gas. 

It is also possible to combine the two states. If less 
superheat is employed, part of the expansion may be 
as a perfect gas, and the remainder as saturated or 
partly wet steam. 

Supersaturated steam is assumed to behave like a 
perfect gas as in the case of steam being superheated 
throughout expansion. If a nozzle without losses be 
employed for expansion from superheated to the satu- 
rated state, the supersaturation or undercooling will 
begin at the pressure that normally marks the begin- 
ning of condensation. 

The pressure at the end of the undercooled condition 
will not be less than 54.5 per cent of the pressure where 
moisture usually appears. For example, assume steam 
at 150 lb. abs. expanding in an engine cylinder to 
atmospheric pressure. Suppose it were superheated 
sufficiently so that the saturation point, or condition of 
no superheat, came at 100 lb. abs. Water would con- 
tinue to condense during the remainder of the expan- 
sion, such as at 90 lb. absolute. 

Assume, however, that the same steam was expanded 


446 POWER 


in a nozzle without losses. Water would not condense 
at 90 lb. abs. as before, and it would not be expected 
until some pressure close to 54.5 lb. abs. was reached. 

For initially saturated steam in normal expansion 
without friction losses the critical pressure is assumed 
to be 57.7 per cent of the absolute initial pressure, so 
that 100 lb. abs. saturated steam expanding thus would 
reach its critical value at 57.7 lb. abs. for which a 
convergent nozzle is required. For greater expansion 
beyond the “critical” point, such as to 25 lb. abs., a 
divergent nozzle would have to be added, as a convergent 
nozzle alone would not expand farther. 

Expansion of superheated or undercooled steam 
without losses is considered to follow the law PV! = 
C, where P and V represent the absolute pressure and 
volume per pound, while C is a constant depending on 
initial conditions. The critical discharge pressure which 
gives the maximum velocity obtainable at the outlet of 
a convergent nozzle is 54.5 per cent of the absolute 
pressure of the steam supplied to the nozzle. The dis- 
charge in pounds per second for a perfect nozzle is 
according to the law 


_ rm ue 
W = 0.3155A ve. Lb etihhinte-wiekl eam beie Ramses (1) 
where 

A = Area of throat, sq.ft. 

P, = Initial absolute pressure, lb. per sq.in. abs. 

V, = Initial volume of 1 Ib. steam, cu.ft. 

For normal expansion from a saturated condition 


without losses the law PV!!** = C is approximately 
followed. The discharge is then 
—- 
r. 
PNT nis ocaiiesnsencercseeene sts (2) 


Therefore from equations (1) and (2) it appears that 
normal saturated expansion (2) passes somewhat less 
steam through a nozzle than that for a gaseous state 
without condensation as in (1). 

In a paper read by A. L. Mellanby at the March 11, 
1925, meeting of the Institute of Chemical Engineers, 
England, and reported briefly in The Engineer, steam 
at 76 lb. per sq.in. abs. was supplied at various tempera- 
tures to a convergent nozzle and the weight discharged 
determined. The flow line, when plotted, indicated the 
greatest nozzle efficiency at about 345 deg. F. total tem- 
perature, or 37 deg. initial superheat, as shown in the 
figure. Apparently, losses are greater with superheated 
steam than with supersaturated. The point indicating 
greatest nozzle efficiency therefore is taken to represent 
the initial conditions that produce the most advan- 
tageous range of undercooled expansion. 

The upper line shows the steam discharged at the 
various temperatures, calculated for the type of expan- 
sion that would occur if the steam were superheated 
or supersaturated throughout without nozzle losses. A 
line marked “constant efficiency” is drawn parallel to 
the upper one to indicate the flow if the nozzle efficiency 
were constant at the best value obtained in the test. 
In other words it is drawn tangent to the flow curve, 
and parallel to the upper line. 

At temperatures above or below 345 deg. F. the actual 
nozzle efficiency tends to decrease, indicating that mois- 
ture at lower temperatures lowers the nozzle efficiency, 
and higher superheat increases losses as well as tending 
to cut down the undercooling effect. The discharge for 
saturated steam in normal expansion is also indicated 
by the horizontal line marked “theoretical flow, net.” 
Actual flow is nearly 4 per cent more than for initially 
saturated steam. 
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Boiler Performance Chart 
By G. H. SHEASELY 


ASED, as it is, solely upon the values given in 

Marks and Davis’ steam tables, the chart for boiler 
performance on the opposite page embodies no new or 
revolutionary principles, but is rather an arrangement 
of these values in such a manner as it is believed will 
cover a maximum range of operating conditions within 
a minimum of chart space. 

The method of reading the chart is illusutrated by 
the arrows for the following set of conditions. Gage 
pressure, 170 lb.; steam temperature, 575 deg. F.; feed- 
water temperature, 190 deg., actual evaporation, 9 lb. of 
water per pound of coal; calorific or heat value of coal, 
14,000 B.t.u.; cost of coal, $6 per gross ton. 

Starting from 170 'b. in the gage-pressure scale 
on the left, cross the chart horizontally to the right 
margin and find 375 deg. as the temperature of 
saturated steam corresponding to this pressure. As the 
actual steam temperature is 575 deg. it is evident that 
the superheat is 575 — 375 = 200 deg. Now on this 
same pressure line go back to the left to the intersec- 
tion with the curve representing 200 deg. superheat 
and then proceed vertically up to the transfer line. 
Next move horizontally to the left to the intersection 
with the diagonal line representing 190 deg. feed-water 
temperature. 

From this intersection go vertically upward through 
the factor-of-evaporation scale. Note factor, which is 
slightly less than 1.183, and continue to the line repre- 
senting an actual evaporation of 9 lb. of water per 
pound of coal. Mark this point and proceed horizontally 
to the intersection with the diagonal line representing 
14,000 B.t.u. per pound of coal. Hold this point while 
reading the equivalent evaporation as 10.65 lb. from 
the scale at the left margin. Then vertically above 
read the over-all efficiency as 73.7 per cent from the 
scale at the top margin. Now return to the marked 
point on the B.t.u. line and proceed to the right to the 
intersection with the curve representing a fuel cost 
of $6 per gross ton. Hold this point while reading 
the B.t.u. absorbed from the right marginal scale as 
10,300 and vertically above read the cost of fuel per 
thousand pounds of equivalent steam as 25.1 cents. 

In the foregoing calculations no attempt has been 
made to separate the performance of boiler and super- 
heater, although this can readily be done if desired, 
also that of an economizer in case one is in use. 

To get the performance eliminating the economizer, 
take the feed temperature as that of the water leaving 
the economizer. In the same way the superheater may 
be eliminated by taking the superheat as zero. 


GS 


During the last few years questions have been raised 
as to the safe capacity of a water-cooled transformer 
when operated without water. In the absence of suffi- 
cient performance data, half of full-load capacity has 
been considered as being safe. Manufacturers have 
suggested that if such a rating is desired, it will be 
feasible in the design of water-cooled transformers to 
provide for a supplementary and reduced capacity 
rating of 66% per cent when the transformer is being 
operated without water. National Electric Light Asso- 
ciation’s 1925 Electrical Apparatus Committee’s 
Report. 
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Boiler Performance Chart 


DESIGNED BY G. H. SHEASELY 


Gage pegs m tb. per i agel Equivalent Evap. from and. at 212 deg.F. per Ib. Fuel 
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Given steam temperature and pressure, feed temperature, heat value of fuel and actual evaporation 
per pound of fuel, chart gives over-all efficiency and cost of fuel per thousand pounds of steam, also 
temperature of saturated steam, heat content of steam, factor of evaporation, equivalent evaporation 
and B.t.u. absorbed per pound of fuel burned. See facing page for instructions. 
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Interconnection of Industrial and Public Utility Plants 





Fig. 1 





Walsh Fire Clay Products Co.’s 


Power Plant 


The Walsh Fire Clay Products Co., at its Vandalia, 

Mo., plant has a connection with the Missouri Power & 

Light Co. whereby electric power is interchanged be- 

tween the two plants. During the brick plant’s peak 

load energy is taken from the electric transmission line, 

‘ “a and during the evening current is pumped back into the 

4 transmission line. Usually, the net difference in a month 
is small. 

Three vertical water-tube boilers equipped with trav- 
eling chain grates supply steam to a Corliss engine 
direct connected to a 500-kw. 480-volt alternator and to 
a 4-valve engine direct connected to a 200-kw. generator. 


The power plant is a brick and steel structure, with 
the engine room lined with white enamel tile. At pres- 
ent a substation is being built so that connection can be 
made with the Keokuk hydro-electric system. 


(above) —The Walsh power plant 


Fig. 2 (below) —The water-tube boilers are fitted with chain grates 
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Careless Operation in the 
Refrigerating Plant 


By ROLAND L. TULLIS 


7 AXHOSE who are closely identified with the power- 
plant field, claim with much truth that the great 
drawback is a lack of thoroughness on the part 

of the operator. Although the plant be designed along 

approved lines, it is by no means infrequent to find 
it in trouble due to a careless operator. Many engi- 
neers can recall incidents to bear out this statement. 

For example, I once had occasion to install a small 
refrigeration plant of 10-ton capacity. The refrigera- 
tion part of the system consisted of a number of cooling 
boxes in the kitchen where meat and other provisions 
were stored. The cooling coils were constructed of bent 
pipe; that is, all the coils were bent, formed and welded 
in the shops, being installed in units in the boxes. It 
was a direct-expansion system, and all piping wherever 
possible was welded. 

When the coils were all installed in the refrigerators 
and the lines connecting with the compressor com- 
pleted, we started the compressor and applied an air 
pressure of 150 lb. to test for leaks. We used the soap- 
lather method of testing, applying the lather to all the 
welds and joints; wherever a leak was discovered, it 
was marked and the welder came along later and 
remedied it. 


AriR LEFT IN SYSTEM 


When all the visible leaks were repaired, we decided 
to test out still further by leaving the air pressure on 
the coils during the night. The main stop valve on the 
return line or suction from the newly installed boxes 
was closed tight and also the expansion valves. 

Connected to the system was a small brine tank 
containing twenty-four 100-lb. ice cans. This part of 
the system had previously been tested with air pres- 
sure and had been found tight. Ice was badly needed, 
so we decided to put the ice-making part of the system 
to work at once, but leave the air pressure on .the 
refrigerator coils. As the first step the air from that 
ice-making part of the system was removed, the purge 
valve on the condenser was opened, and most of the 
air allowed to escape; then the remaining air was 
pumped out with the compressor, pulling down to a 
20-in. vacuum to make sure that all of the air was 
expelled. After this was accomplished, the king valve 
on the ammonia receiver was opened and the brine 
tank and compressor put in service. 

The plant ran satisfactorily for the rest of the day. 
At nine o’clock the brine temperature was down to 14 
deg. F. and we decided to shut the compressor down 
for the rest of the night. When the shift engineer 
attempted to start the compressor the next morning, 
he was surprised to find that as soon as the compressor 
was started and had run for a few minutes, the con- 
denser pressure climbed up to a point where the auto- 
matic pressure switch released and stopped the 
compressor motor. Examination showed that the cir- 
culating water was flowing freely through the double- 
pipe condenser, all the valves were properly opened, 


and everything appeared to be in proper condition. 
Again the compressor was started, but the condenser 
pressure climbed to 230 lb., and the pressure switch 
released. The operating engineer maintained that the 
discharge line from the compressor must be stopped 
up or that someone must have left a blind gasket in 
one of the flanges. Either was impossible, for the 
plant had operated satisfactorily the previous day. 
Finally, I was struck by an idea and took a walk up 
to the second floor where the storage boxes were 
located. As I had surmised, someone during the night 
had opened one of the return valves on the refrigerator 
coils and this had released the compressed air into the 
rest of the system, consequently the condensers had 
become filled with non-condensable air and the pressure 
of this added to the pressure of the ammonia gas, 
accounted for the exceedingly high pressure on the 
machine. As soon as the condensers were properly 
purged, the plant was again in operation. 


CONDENSER PRESSURE RISES 


One day, a few months later, a sudden and alarming 
rise in the ammonia condenser pressure occurred. The 
pressure on the high side began to climb and in a few 
seconds had increased until the pressure switch stopped 
the motor. But most surprising of all, the pressure 
continued to climb rapidly even after the compressor 
had stopped. Here was a situation that called for 
immediate action. The condenser pressure had in- 
creased to over 300 lb. and in a few minutes something 
would let loose. I rushed to the double-pipe condenser 
and placed my hand on the pipes. It almost burned my 
hand, although under normal conditions the outside 
surface of a double-pipe ammonia condenser is hardly 
more than lukewarm. Hot water evidently was getting 
into the condenser and the water-inlet valve had to be 
closed to keep this out of the condenser. The machine 
was already stopped and I opened the bypass valve on 
the machine so that some of the gas in the high-pres- 
sure side could enter the low-pressure side and relieve 
the pressure on the condenser. 

The next move was to find out where the hot water 
was coming from and how it was getting into the con- 
densers. In the same plant was a small boiler, fired 
with natural gas and used as a water heater; that is, 
water entered the boiler from the city mains where it 
was heated and circulated throughout the institution. 
The ammonia condensers received their supply of cold 
water from the same main line that the boiler did, and 
whoever erected the piping had failed to put a check 
valve on the inlet to the boiler. Very little hot water 
was being used, and there was a little more fire than 
necessary under the boiler. Consequently, the boiler 
pressure had risen above the water-main pressure and 
hot water forced back into the supply line, had flowed 
into the ammonia condensers with almost disastrous 
results. A good check valve on the inlet line to the 
boiler prevented further trouble from this source. 




















September 22, 1925 


Side-Suction Centrifugal Pumps More 
Efficient for Small Capacity 





OR small discharge rates the side-suction 

centrifugal pump is more efficient than 
the double-suction type, and with appropriate 
thrust bearings and piping connections the 
side-suction design is equally convenient. 











centrifugal pump is cheaper than the double- 

suction type, it has a distinct advantage under 
certain conditions, which is often overlooked. Before 
discussing this advantage, let us see how the disadvan- 
tages of the side-suction type may be overcome. 

It is generally admitted that the double-suction de- 
sign is a higher-grade pump than the side-suction. 
This is because it is hydraulically balanced, readily 
accessible for cleaning and repairs, compact and selt- 
contained. It is not claimed that the side-suction pump 
can equal the double-suction in all these points, but 
it can be made to overcome its inherent handicaps to 
a great extent and give efficient and satisfactory 
service. 


Ace from the fact that the side-suction type of 


HYDRAULIC BALANCING OF DOUBLE-SUCTION TYPE 
NEARLY PERFECT 


With regard to hydraulic balancing the balance of 
the double-suction type is very nearly perfect, the 
degree of perfection depending on the accuracy with 
which the castings for the impeller and the casing are 
symmetrical. _ This fact is indicated by the plan view 
of a double-suction pump shown in Fig. 1. The suc- 
tion divides equally into two streams which enter the 
impeller axially from opposite directions, producing 
equal and opposite thrust effects. The streams then 
re-unite within the impeller and leave through the 
discharge passage in a single stream. From this it is 
evident that theoretically there can be no thrust, 
regardless of the rate at which the water is flowing, 
the suction lift, or the head against which the pump is 
working. It usually works out that the thrust is very 
slight and can be taken care of by ordinary shaft 
collars; or, if ball bearings are used, by the radial 
type of ball bearing. 

With the side-suction pump thrust is a more impor- 
tant item. A sealing ring on the back of the impeller 
does not produce a balance at all capacities, and it is 
necessary to use a substantial thrust bearing. For 
very small pumps a shaft collar may be used, but the 
results are doubtful. A marine thrust bearing is better 
even in a small pump, and for larger pumps a ball 
thrust bearing is perhaps the best. The Kingsbury 
thrust bearing will also give excellent service, but would 
be used only on large pumps. The main point to 
remember is that the thrust of a side-suction pump is 
greater than that of a double-suction pump and should 
be provided for in a substantial manner. 





By RUSSELL K. ANNIS 


The double-suction pump is always accessible for 
cleaning and repairing, by removing the top half of 
the casing, which exposes the impeller, stuffing boxes 
and all water passages of the casing itself. This is a 
desirable feature, and the side-suction pump, as usually 
installed, cannot be repaired so easily. This is shown 
by dotted lines at B, Fig. 2. In order to repair this 
pump, it would be necessary to remove a portion of 
the suction line, and in some cases, for instance where 
the suction pipe enters through a wall, it~ might be 
necessary to dismantle the pump to look at the impeller. 























Suction 


Fig. 1—Side thrusts in double-suction pump are 
practically balanced 


This would mean the removal of the driving unit and 
the main bearing of the pump, leaving the casing in 
place. 

Such a condition is entirely unnecessary and can be 
entirely avoided by installing as shown by the solid 
lines, with an elbow in the suction line. If a long- 
sweep elbow is used, the fluid friction losses will be 
negligible. The accessibility of the outfit is evident 
from the illustration. To inspect the impeller, it is 
necessary only to unbolt and swing back the casing 
flange, and all parts of the pump are exposed just as in 
a double-suction pump. For minor repairs, such as 
inspecting the sealing rings or cleaning the impeller 
inlet, the joint of the suction elbow may be broken 
at J, and the suction pipe, if it is flexible, can be swung 
back. In cases where the suction pipe is fixed, both 
joints of the elbow can be broken, giving free access 
to the pump. In any event the elbow in the suction 
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line makes it an easy task to repair, inspect, or clean 
a side-suction type of pump. 

Where small pipes with screwed connections are 
used, the construction shown at A, Fig. 2, is recom- 
mended. Where the suction line is flexible, the union 
may be omitted, but it is always a convenience. Another 
union may be required in the discharge line. It is 
better to locate the union as shown than to locate it at 
such a point as X, so that the casing studs can easily 
be cleared. 


COMPACTNESS AND SOLIDITY 


It has also been stated that the double-suction design 
is more compact, due to the fact that in a double-suc- 
tion pump the casing acts as the main frame of the 
pump and the bearings are part of, or are fastened to, 
the casing. It cannot be denied that this makes a solid 
unit as compared with the side-suction pump, in which 
the casing is overhung from the main bearing or is 
fastened to a common baseplate with it. Whether this 
compactness and solidity is an important factor depends 
on the individual case. A side-suction pump that is 
amply proportioned and provided with tenons and dowel 
pins, will maintain its alignment perfectly and give no 
trouble from this source. 

Fig. 3 shows wherein the side-suction pump has a 
pronounced advantage, and the writer has seen many 
tests that corroborate the principle brought out by the 
curves of the two pumps. As a matter of proof, assume 
a curve which represents the efficiency of a double- 


a ee 
f T< "Wrong suction 
i connection 








\ Si ction | 





-- Unbolt and 
swing back 


) 











Fig. 2—Side-suction pumps should, for convenience, 
have suction lines with elbows 


suction pump at various capacities. Now select any 
pumping load such as Q, and project up to the curve, 
which gives the efficiency FE. Since the suction stream 
divides equally, half the water goes through either side 
of the impeller and the capacity of either half is rep- 
resented by 4Q. In other words, the double-suction 
pump is equivalent to two single-suction pumps placed 
back to back. The efficiency of either half will be 
the same as for the whole pump, and E’, the efficiency 
of an equivalent single-suction pump at a capacity of 
4Q, will be equal to E. This gives a point on the single- 
suction curve which represents the efficiency of a 
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side-suction pump similar to one side of the double- 
suction pump. 


SIDE-SUCTION TYPE MORE EFFICIENT 
FOR SMALL CAPACITIES 


With particular reference to the two curves it will 
be noticed that they cross at a point P. For capacities 
greater than P the efficiency of the double-suction pump 
is better than that of the single-suction pump, but for 
smaller capacities the efficiency of the single suction 
is better. This brings out the important fact that 
for small capacities the efficiency of a side-suction pump 
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Fig. 3—For small capacities, a single-suction pump 
is more efficient 


exceeds the efficiency of a double-suction pump of sim- 
ilar design. 

Comparison is made at different capacities for the 
reason that it is always a difficult matter to get good 
efficiencies from any centrifugal pump when small 
capacities are required. In order to meet a fixed head 
condition, it is often necessary to use a double-suction 
pump of large capacity and throttle back to actual 
capacity required. The curves show that at this 
reduced capacity, referred to as 4Q, the side suction 
delivers the small capacity with better efficiency than 
the double-suction pump can develop. 

As a practical matter, if two pumps were built 
strictly in accordance with the assumptions that have 
been made, there would probably result a slightly 
lower efficiency curve for the side-suction pump. How- 
ever, for small capacities, such as Q’, the side-suction 
pump would still have a marked advantage, as indi- 
cated by the efficiencies, FE, and EF)’. 


Boiler Explosion Implies Negligence 
By A. L. H. STREET 


Under a decision of the United States District Court 
for the Eastern Division of Michigan, in the case of The 
Omar D. Conger, 1 Federal Reporter, 2d Series, 732, 
involving the liability of a vessel owner for damage re- 
sulting from explosion of a marine boiler, unexplained 
explosion of a steam boiler implies negligence. The 
court reaffirms the law as laid down in a cited case, a 
rule which seemingly applies to all sorts of steam boilers: 

“In the present case the boiler which exploded was in 
the control of the employees of the defendant. As boil- 
ers do not usually explode when they are in a safe condi- 
tion and are properly managed, the inference that this 
boiler was not in a safe condition, or was not properly 
managed, was justifiable.” 





The exposed surface area in a given weight of uni- 
formly sized coal is inversely proportional to the diam- 
eters of the individual lumps or particles. 
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Stage Heating for Everybody 


OMETIMES innovations making for efficiency are 

forced to travel a thorny road before reaching the 
enviable state of universal adoption and approval. Not 
so with stage heating! Still but a few years old 
(neglecting isolated historic attempts along this line), 
stage heating is as much at home in the average large 
station as the boilers and turbines. 

According to the recently issued heat-balance report 
of the N.E.L.A. Prime Movers Committee, ninety-six 
per cent of the stations investigated which went into 
operation since 1923, heat the feed water in two or 
more stages. Fifty-three per cent use three-stage heat- 
ing, twenty-five per cent use two stages and eighteen 
per cent use four stages. 

The survey revealed no serious trouble of any sort 
with the stage heaters. In view of the fact that boilers 
and turbines still have their little troubles after years 
of development, this remarkable record of stage heaters 
indicates a combination of a relatively easy problem 
(from the point of view of reliability) and competence 
on the part of designers and manufacturers. 

There seems to be no good reason why the smaller 
plants, which naturally prefer to let the big fellows do 
the experimenting, should hesitate longer. The prac- 
tice of installing at least two stages of heating even 
in the small industrial plant should soon become 
general, 


Maine Breaks Away from Isolation 


HE untenable position so long maintained by the 

State of Maine in prohibiting the exportation of 
power beyond its borders has at last been broken down, 
in one instance at least. By a vote of nine to one the 
people of that state on September 14 agreed to the ex- 
portation of power as a prerequisite to the Passama- 
quoddy tidal project. 

This development, if it goes through as planned, will 
make available over half a million horsepower. This is 
too much to be absorbed by the industries of Maine, 
especially as most of these are now adequately served 
by local plants; hence the bulk of it must be utilized 
by the other sections of New England. 

There are only a few places in the world where the 
rise and fall of the tides is of sufficient magnitude to 
warrant the necessary expenditure for tidal power on a 
large scale. The Bay of Fundy is one of these sites and 
has long been looked upon as a large potential source 
of power. Unfortunately, there was no local market for 
large blocks of power and the restrictions on exporta- 
tion imposed by Maine formed a further obstacle. Now 
the latter has been removed, and the legislatures of 
both Maine and New Brunswick have granted charters 
for the development. There remains the financing, 
which will be by private capital, and the finding of 
suitable markets for the power. The engineering plans 





have already been worked out by Dexter P. Cooper, who 


is actively behind the project. In other words, of the 
three factors involved, political, engineering and com- 
mercial, the last is now the one upon which the project 
hinges. 

But aside from the Passamaquoddy development, the 
action of the people of Maine is far reaching. It indi- 
cates that they are ready to break away from a policy of 
isolation and acknowledge that reciprocal relation be- 
tween states that is so vital to economic power develop- 
ment and industrial progress. 


Difficulties in the Designing of 
High-Speed Oil Engines 


HE danger inherent in the presence of stores of 

highly inflammable fuel in the vicinity of a hot 
exhaust pipe has made the gasoline engine objectionable 
as an aircraft prime mover. The fact that such engines 
are almost universally used in both airplanes and 
dirigibles is due entirely to the absence of a suitable 
engine using heavy oils. 

That the heavy-oil engine of the light-weight high- 
speed type has not come into existence is not due to 
the lack of effort. In fact, more than one firm-has spent 
thousands of dollars on the attempt to design this ma- 
chine, but without exception all have proved disap- 
pointing. 

The failure has been attributed to the fact that the 
designers have attempted to produce an engine that 
was but a miniature of the large slow-speed oil engine. 
The working out of the mechanical details is not impos- 
sible, calling, in some instances, for the use of lighter 
materials, but the real drawback has been the problem 
of obtaining satisfactory oil distribution and combustion 
in the cylinder. Almost any type of fuel pump will 
accurately measure fuel charges when the amount han- 
dled per stroke is one-tenth of a cubic inch, as is the 
case in large units, and this amount can be more or less 
satisfactorily sprayed through a suitable atomizer. 
With a speed variation of five per cent the accuracy 
of the governor and fuel pumping mechanism even in 
large engines must be close. 

In the case of engines turning at one thousand or 
more revolutions per minute, the volume of fuel handled 
per stroke is exceedingly small, and a leakage that would 
be unobjectionable in a pump having a larger displace- 
ment, would unbalance the cylinders to such an extent 
as to prove dangerous. It appears that the problem of 
handling the fuel cannot be solved by the use of dis- 
placement pumps. The atomizer likewise is not easily 
susceptible to modification to permit its successful use 
with small cylinders. The nozzle check valve requires 
a measurable period of time for closing and will dribble 
when used at the higher speeds. This imperfect nozzle 
action is undoubtedly the reason for the excessively 
high pressures experienced in the high-speed oil engine. 
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After the fuel enters the cylinder, new problems must 
be overcome. It is not difficult to spray an oil charge 
into the air charge of a large engine with sufficient 
energy to obtain good distribution without impingement 
en the cold cylinder walls. In small cylinders there 
is a real difficulty, due to the shorter spray path and to 
the higher speeds, which decrease the time available 
for vaporization and combustion. 

Apparently, a new method of fuel handling and dis- 
tribution is required before the successful high-speed 
engine is evolved. Probably it will be found that the 
fuel must be vaporized in an exterior compartment and 
introduced in the form of a vapor rather than as a liquid. 


Germany Plays a Trick 
on the Coal Man 


UDGING from an article in Commerce Reports 

(Sept. 14), German industry, in its search for econ- 
omy, has not been duly considerate of the coal 
industry. What would one think of the manners of a 
community where everybody got well and stayed so, 
putting the doctors out of a job? That’s about what 
the Germans seem to be doing to the coal man. Quoting 
Commerce Reports, 

Germany’s present coal crisis, marked by the record 
stocks of 10,000,000 metric tons at Ruhr dumps, by the 
progressive closing down of Ruhr pits, and by the dismissal 
of thousands of miners, is the severest in local history. 
This crisis is due to the greater fuel economy and an in- 
creased consumption of low-grade lignite, particularly for 
electrification. Great strides have been made in attaining 
maximum efficiency in coal burning. Better utiliza- 
tion of the heat in the steam has also contributed to econ- 
omy. . . . In 1913, when German bituminous produc- 
tion was about 190,000,000 tons, the lignite output was only 
87,000,000 tons. Peak lignite production was reached with 
137,000,000 tons in 1922, when bituminous production had 
declined to only 130,000,000 tons. 

Yet the generation of electricity in Germany more 
than trebled from 1913 to 1922. Other factors con- 
tributing to this remarkable result were the rapid de- 
velopment of hydro-electric power and the more com- 
plete utilization of sources of waste heat. 

To the extent that a big demand for coal results from 
a corresponding intensity of productive activities, it is 
an indication of general prosperity, but reduced coal 
demand due to better combustion, the use of low-grade 
substitute fuels and economy in heat utilization is cer- 
tainly a good economic sign even though it may to some 
extent imply a temporary depression in the coal-pro- 
ducing industry. The production of commodities for 
the minimum unit cost in capital, materials and labor, 
is fundamental to genuine prosperity. Those nations 
in which this doctrine is most thoroughly applied will, 
other things being equal, reap the largest harvest. 


Why Study? 


HE N.A.S.E. is emphasizing the importance of 
education among its members and has elaborate 
plans for recognizing accomplishment. 

All of this is good. No man knows all there is to 
know about his own job, to say nothing of the work of 
his official superior whose job he aspires to fill, and 
of his companions whose work he hopes to supervise. 

But, after all, why study? Why spend the evening 
over a dry book, when the movies are open and the 
air is full of radio delights? 

A common reply, especially by those who have home 
study courses and books to sell, is that the object is to 
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secure a better job, to win promotion, to earn more 
money. Well, these may follow diligent study—they 
never will come to most men without it—but we must 
remember that they do not necessarily follow. One 
cannot secure a better job if there is no such job open. 
Promotion must wait upon the vacancy of the job 
ahead. More money can be paid only for more value, 
and it must be recognized that, for most jobs, there 
is a limit beyond which it is impossible to go. 

No—material advancement is the wrong motive for 
study. It peters out too soon. Many a man has worked 
hard for two or three seasons, only to stop altogether 
in bitter disappointment. The trouble is not with 
education or with conditions—the ideal is at fault. 

The real reason why one should study his work is 
an ideal which will last for life—the ideal of making 
one’s self a better man tomorrow than one was yester- 
day, to understand a little better the things one sees 
day by day, to do one’s work ever more effectively. 
Not for a better job or more money, although those 
will come as opportunity affords; not for the vain- 
glorious domination of one’s fellows; but for simple 
personal self respect. To be a better man day by day, 
a little more helpful to the other fellow, a more intel- 
ligent assistant to the chief, a more honorable example 
of an engineer—that is the real reason for study. 





The United States Post Office has been conducting an 
intensive campaign to get mail completely and correctly 
addressed. Merchants and business organizations have 
been earnestly requested to aid the post office in render- 
ing efficient service by including in their letterheads 
and advertisements their complete street address and 
their room number in buildings. It would seem that 
almost any business man could see the advantage of 
including his specific address on his letterheads and 
catalogs, but long experience with handling such ma- 
terial convinces one that the post office authorities have 
a just cause for complaint. Some misguided folks feel 
that they will be thought important by having only 
Chicago or New York on their letterheads; that they 
are so well known that it is not necessary to give more 
information. If the postal authorities should give 
notice that they would leave mail so addressed un- 
delivered for a day or so, probably they could effect a 
speedy change of heart in firms who violate such a 
common-sense request on the part of a long suffering 
department of the government. 





With steam temperatures apparently limited to 
seven hundred or seven hundred and fifty degrees by 
the nature of available commercial materials, the 
spectacular advances just now are in pressure rather 
than temperature. Believing that materials may soon 
be available for temperatures up to nine hundred and 
possibly one thousand degrees, A. G. Christie and 
Douglas C. Turnbull, Jr., have made a study of the 
effect of higher steam temperatures on over-all station 
efficiency. Discussing the matter in the recently issued 
Prime Movers Committee report on “Higher Steam 
Pressures and Temperatures,” they estimate that a 
four-hundred-pound, one-thousand-degree station (re- 
generative cycle) would equal the performance of 
a twelve-hundred-pound, seven-hundred-degree station. 
This is worth thinking about while waiting for the 
metallurgists to hand us suitable materials. 
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Practical Ideas from Practical Men 











ITH a view to stimulating engineers into the habit of 
recording for the benefit of brother engineers, unusual 
occurrences, 
edients adopted in the operation of their plants, Power 
os decided to award two cash prizes each month during 
1925. One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. 
payment for the contribution at space rates. The winners 
or August will be announced next month. 


ow these were met and other er ex- 


This is in addition to 








Power is pleased to announce the awards of 
the judges for the first and second prize con- 
tributions received during July for this de- 
partment in accordance with the terms of the 
contest as stated above. 

The first prize of $25 goes to Andrew F. Shee- 
han, of Holyoke, Mass., for his article on “Cutting 
Production Costs by Changes in the Power 
Plant,” in the Sept. 15 issue. 

The second prize of $15 goes to Thomas Pascoe, 
of Norway, Mich., for his article on “Replacing a 
Broken Piston Under Difficulties,” in the Aug. 11 
issue. 

The judges were: (Chairman) Norman N. 
King, chief engineer, Singer Bldg., New York 
City; Willis Lawrence, mechanical engineer, 
Interborough Rapid Transit Co., New York City, 
and D. L. Fagnan, formerly refrigerating 
engineer, and more: recently associated with the 
Smoot Engineering Corp., New York City. 





Graphic Voltmeters Used for 
Boiler-Plant Tests 


Although the use of curve-drawing instruments for 
the measurement of coal and water may seem somewhat 
unusual, such instruments were used to good advantage 
in some recent plant tests. 

The plant in question is operated in general upon 
morning and evening peaks only. the boilers being 
banked at the other hours of the day. Although rec- 
ords are kept of the total amounts of coal and water 
consumed, such records do not show how the consump- 
tion is distributed over a 24-hour period. To obtain 
such data, therefore the meters were used in the follow- 
ing manner: 

Contact-making devices, indicated in the illustration, 
were installed on the guards of the main gears of two 
chain-grate stokers and connected through two dry cells, 
each to a curve-drawing voltmeter having a 10-volt 
scale and pointer set for zero at the middle of the scale. 
The dry cells were arranged with opposite polarity so 
that the indications for one stoker were drawn below 
the center and those for the other stoker by a line above 
the center. The contact devices were actuated by pins 
threaded into the rims of the stoker gears. The stokers 
seldom operate at exactly the same speed, but even when 
the indications were simultaneous, it was possible tn 
tell that both stokers had registered an operation. 


The quantities represented by a gear revolution were 
obtained by measuring the amount of coal from the 
dimensions of the stokers, height of gate setting, etc. 
A further check of this quantity may be made by 
actually weighing the amount of coal for a measured 
amount of grate travel or for a definite number of 
revolutions of the stoker gear. Although neither of 
these methods may be relied upon to give accurate re- 
sults, on account of the variables involved, the data 
obtained were sufficiently accurate for. the purposes 
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Graphic voltmeter records revolutions of sioker gear 


< Main stoker gear 


employing revolution counters (which was considered) 
lies in the fact that the time for each revolution is 
registered upon the voltmeter chart. 

A continuous record of the water consumption was 
obtained in a somewhat similar manner. At the plant 
in question, although water is usually supplied through 
a number of connections, it is possible to supply the 
entire amount required through one line and thus to 
register the entire boiler consumption on one meter. 
The cover of this meter was removed and a fiber block 
carrying two spring copper contacts was fastened to 
the meter head. One contact, with the end pointed, was 
made to bear down on the center of the 100-cu.ft. dial 
hand, while the other was bent in such a manner as 
to make contact with the hand upon each revolution. 
By connecting the contacts to the curve-drawing volt- 
meter through two dry cells, a line was drawn on the 
chart for each 100 cu.ft. of water used by the boilers. 
The use over any period of time and the quantities 
used for any purpose, such as blowing down the boilers, 
could be readily obtained. L. N. VAN Hook. 

St. Louis, Mo. 
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Improving the Power Factor 


The illustration shows a 15-hp. 6-pole induction 
motor driving rolling barrels, a blower and a centrif- 
ugal separator, through a 90-in. steel pulley. 

The drive formerly consisted of a floor-mounted 
30-hp. 8-pole induction motor. Tests of this motor 
showed the average current input to be 11 kw. with a 
peak of 12.5 kw. when everything was running. The 
power factor averaged about 63 per cent. 

The 15-hp. motor was one of a number of motors 
released while changing motors around and loading 
them up to increase the plant power factor above the 
penalty point without purchasing any power-factor- 
corrective apparatus, which was successfully accom- 
plished, and the 30-hp. motor was required for a new 
drive. Hence, the only cost was for labor in changing 
the positions of the motors, and the following mate- 
rial was recovered from the former 30-hp. drive: Two 
jack shafts, four large hangers, one 14-in. pulley, one 
18-in. pulley, two 34-in. pulleys, 35-ft. single 7-in. belt, 
30-ft. single 10-in. belt and 20-ft. double 10-in. belt. 

The belts were cleaned, dressed and placed in stock 
for other jobs, in accordance with the program adopted, 
and no belts have been purchased in this particular 
plant for over six months excepting in a few instances. 

As shown in the illustration, the center to center 
distance between the motor and the mainshaft is 9 ft. 
and the speed of the motor is about 1,150 r.p.m. This 
drive is made by the use of a special belt with an oak 
leather backing having strips of chrome leather, 
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Arrangement of the new drive 


saturated with tallow, riveted thereto. The drive has 
been in operation for nearly eight months; it is quiet, 
and not one case of trouble has been reported. 

The foregoing emphasizes the importance of sub- 
stituting motors before purchasing power-factor- 
corrective apparatus. If such apparatus had been 
purchased in the present case and no changes in motors 
had been made, the extra friction load and the unneces- 
sary material causing it would not have been elimi- 
nated and a new 30-hp. motor would have been 
murchased for the new drive. 
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The induction motor has inherent power-factor- 
corrective characteristics, and the power factor of a 
15-hp. motor can be increased from about 77 per cent 
at one-half load to about 89 per cent at full load in 
some cases by simply loading the motor so that it will 
do the work it was designed to do. By analogy there 
are altogether too many cases of placing No. 12 shoes 
on No. 6 feet. Make the shoes fit the feet. Then 
see the power-factor-corrective-apparatus doctor. 

Waterbury, Conn. CHARLES R. UNDERHILL. 


Emergency Handhole Plate Repair 


Some time ago, when we were closing up one of our 
boilers after washing out, the fireman reported that 
he could not stop the handhole plate in the smokebox 
from leaking. Upon examining it, I found that it was 
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cracked through in the center where the stud bolt 
screwed into it. 

There was a small shop near by, but it being Sunday, 
the owner had gone off and no one knew when he would 
return. The next shop was seventy miles away, and 
it was essential that the boiler be in service again by 
7 o'clock Monday morning. While looking around for 
some material to reinforce the plate, I struck upon the 
idea of making a new one from some :x6-in. steel bars 
that we had on hand. Accordingly, two pieces were 
cut out, one for the handhole plate and a smaller one 
to form a ring to hold the gasket in place. The only 
tools we had to do this with, were a hacksaw, hammer 
and cold chisel. 

After cutting the plates to the proper size, the prob- 
lem was to devise a means of drilling them for two 
}-in. bolts to hold the plates together and for the }-in. 
stud bolt. The only tools we had for drilling were a 
ratchet brace and some drill bits. 

As it would be a difficult job to drill the holes with 
the brace in the usual way, we used the rigging shown 
at the right of the illustration. A cleat was nailed 
to a post in the boiler room and a board was used for 
a lever, sufficient weights being put on the end of the 
lever to feed the drill. We reinforced the frame of the 
brace with a piece of wood notched at each end to 
prevent its springing. 

To prevent the stud bolt from turning, a dowel pin, 
made from a large wire nail, was inserted in the plate 
close to the bolt hole and a notch was cut in one side 
of the bolt head to fit over the pin as shown. The job 
was completed and the boiler filled with water ready 
for firing up, by 10 o’clock that night. The plate has 


been in place about six months and has given no trouble. 


Jacksonville, Fla. FRED E. CUPPER. 
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Saving Fuel in Textile Plants 


There are many opportunities for reduction of the 
fuel costs in the older boiler plants that are not apparent 
at first glance but can be found by close study of con- 
ditions. These conditions are found mostly in the small 
and medium-sized plants and in industries where large 
amounts of process steam are required, such as paper 
mills and certain types of textile plants. 

Upon accepting the position of engineer-in-charge of 
a paper-mill power plant some years ago, my first step 
was to search for possible ways to save coal. Noting 
that a large quantity of live steam was required in the 
process of drying paper, it seemed that there was an 
opportunity for making a considerable fuel saving. 
When I entered the engine room, I asked the watch 
engineer how much steam was used in the driers and 
was informed that it was from 5,000 to 6,000 Ib. per 
hour at 10-lb. pressure. The total steam flow was 
21,000 lb. per hour as indicated by a meter on the feed 
line to the boilers. 

The main engine was a simple Corliss and was run 
condensing, while the two paper machines were driven 
by two non-condensing four-valve engines. The boiler 
equipment consisted of four horizontal return-tubular 
boilers operated at 110-lb. pressure and were hand fired. 
On the second day, in answer to my inquiry as to any 
attempt having been made to use exhaust steam in the 
driers and thus save a considerable quantity of live 
steam, the watch engineer stated that it had been the 
intention to pipe up the exhaust of the small engines to 
the driers, but after making a survey of things, the 
management found that most of the exhaust was being 
used to heat the feed water and no real saving could 
be made, for the reduction in live-steam consumption 
would be offset by the reduction in feed-water tem- 
perature. 

There was no chance, I was informed, of persuading 
the company to install an economizer to heat the feed 
water, for two different chiefs had tried to persuade 
the officials to make the investment, but they would 
not lay out any more money on the power plant, although 
large sums were spent on experiments in paper making. 

This put a damper on my first idea right away, but 
I felt that there must be some sources of waste that 
could be checked inexpensively, as the coal consumption 
was 11 tons per ton of paper produced. 

I indicated the main unit and found that the average 
load was 584 hp., and as the cutoff was at about one- 
third stroke, the water rate was naturally high. Next, 
the paper-machine engines were indicated and the larg- 
est one showed 74 hp. and the other 52 hp. I estimated 
as closely as possible the steam consumption of the 
various units, rating the main engine at 20 lb. per 
horsepower, the steam used 11,680 lb. per hour; the 
small engines 28 lb. per horsepower or 3,528 lb. per 
hour; 5,000 lb. of live steam to the driers and the 
balance of 800 Ib. to the condenser and the boiler-feed 
pump. 

The small engines exhausted into the feed-water 
heater and the slight excess went to the atmosphere, the 
back-pressure valve being set at 4 lb. gage. The feed 
pump exhausted to the heater and the condenser pump 
exhausted into the condenser. The condensation from 
the paper machines was piped from the steam traps 
under the machine back to an old bleach boiler, which 
was used as a receiving tank for drips and makeup 
water. About 15,000 lb. of makeup at 60 deg. F. was 
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taken per hour from the city water main, and the rest 
of the boiler feed consisted of condensate from the 
heater and driers. The hot-water drips raised the tem- 
perature in the tank to about 75 deg. F., and the 
heater heated the feed to 212 deg. in an open heater. 

Looking over the traps under the paper machines 
one day, I noticed an extra pipe line leading from the 
discharge side of the traps through the building wall. 
Going into the machine room, I saw the machine tender 
manipulating a valve on this line by means of an exten- 
sion stem in the floor, and he stated that the paper 
would not dry with this valve shut and that consider- 
able steam and water had to be blown out through 
this line in order to keep the driers well drained. On 
tracing the regular trap discharge line to the receiver 
tank, I found that there was a length of 1-in. pipe in 
the line which was 13 in. the rest of the way. Evi- 
dently, the reason the capacity of the pipe was not 
sufficient, was this reduction of area. 

This condition was remedied without delay and the 
valve on the outdoor line was sealed shut. The tank 
temperature increased to 102 deg. F. due to the 
increased flow of condensation and reduction of cold 
makeup, and the steam requirements of the heater were 
reduced. 

The pipe used to repair the drip line had been 
procured from the scrap pile in the yard, as the man- 
agement would order no pipe unless a serious emer- 
gency arose. There was an old closed heater in the 
scrap pile which had been used previous to the installa- 
tion of the open heater, the latter having been installed 
for the purpose of deaérating the water and eliminat- 
ing feedwater troubles. 

The old heater suggested an idea which was applied 
the following Sunday when the plant was shut down. 
We placed this heater in the exhaust line of the main 
engine and piped our makeup water through the coil, 
the drip going to the condenser. As 24 in. of vacuum 
was the most that could be obtained with so small a 
condenser, we were satisfied to have the feed water 
reach 131 deg. F. and the makeup entering the tank 
71 deg. hotter than it had been, making the tank tem- 
perature 155 deg. F. With the feed entering the heater 
at 155 deg. F., the 800 lb. of steam used by the con- 
denser and feed pump was enough to supply the open 
heater, which permitted the use of the exhaust of the 
small engines in the driers. Consequently, the exhaust 
of the condenser pump was led into the feed-water 
heater and the exhaust line from the engines removed. 

This plan reduced the quantity of live steam going 
to the driers, and the feed-water meter showed a 
reduction of 3,400 lb. per hour in the load on the 
boilers. With the reduced amount of feed to be heated, 
the exhaust of the two pumps, around 900 lb. per hour 
since the steam rate of the condenser pump increased 
when operated non-condensing, was sufficient to give 
a temperature of 212 deg., the tank temperature finally 
being brought up to 161 deg. by the reduction of 3,400 
lb. in quantity of makeup required. 

This saving amounted to 5 tons per day and was 
accomplished without a dollar being spent on new equip- 
ment and with less than $100 for labor, all pipe and 
fittings being second-hand material already within the 
plant. With an operating schedule of 25 days per month 
and coal at $6, the operating costs were cut $750 a month 
in a plant that had been considered hopeless from the 
viewpoint of operating economy. J. A. MADSEN. 

Chicopee, Mass. 
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‘ Comments from Readers 








High-Efficiency Pumping Engine 

In the July 7 issue Prof. J. C. Dijxhoorn describes 
a so-called “high-efficiency” pumping engine. The term 
high-efficiency probably refers to the low steam con- 
sumption per indicated horsepower (9.59 lb.), as the 
over-all efficiency, that is, water horsepower — indicated 
horsepower equals 27.5 per cent. 

Undoubtedly, the mechanical efficiency of this com- 
plicated engine will be less than that of an ordinary 
unaflow engine. Mr. Dijxhoorn does not tell us the 
steam consumption per brake horsepower. The steam 
consumption per water horsepower is very high, about 
35 pounds. 

The pump data, although important, are not given, 
so we know nothing about the head for which the pump 
is designed. The heads, or lift of the pumps given in 
the article, vary from 1 ft. 104 in. to 2 ft. & in., very 
unfavorable operating conditions. 

I should like to know why Professor Dijxhoorn con- 
siders 27.5 per cent as high-efficiency for this installa- 
tion, as large modern centrifugal pumps have efficiencies 
from 75 to 82 per cent, sometimes 85 per cent, under 
the conditions for which they are designed. 

East Pittsburgh, Pa. G. VAN DEN BERG. 


Measuring Coal on Traveling-Grate 


Stokers 


With reference to the letter of J. W. Hogg in the 
July 14 issue, discussing my comments on J. R. Darnell’s 
article, “Measuring Coal on a Traveling-Grate Stoker,” 
which appeared in the April 21 issue, he says that in 
his opinion the volumetric method of measuring coal is 
as accurate as actual weighing and that exact measure- 
ments are neither attainable nor necessary. 

While any open-minded man familiar with the sub- 
ject will concede the accuracy and simplicity of the 
volumetric measurement of coal, we cannot afford to 
lose sight of the fact that no matter how correct and 
rational the method may be, the accuracy of results 
is dependent upon the accuracy of the measurement 
observations, and that while we are not aiming at 
results accurate within a fraction of one per cent, there 
is a limit as to how coarse measurements may be made 
and still yield results of value. An accuracy within 
25 per cent is generally considered satisfactory; in 
some instances an accuracy of 5 per cent may be ac- 
ceptable. But beyond this, results cannot be seriously 
considered, for they do more harm than good. Such 
approximate measurements and records are used by a 
certain type of power-plant operators who grin with 
great satisfaction when the “records” show favorable 
performance, even if the showing is “too good to 
be true.” 

If, however, the performance shown by those “records” 
is not favorable, the matter is dismissed with the re- 
mark, “You cannot go by these records, they are only 
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approximate,” instead of taking the trouble of locating 
the reason for the unsatisfactory performance and 
remedying it. An idea of what approximate records 
do may be obtained from the following case: 

In a large industrial plant the power-house records 
showed the balance of coal on hand to be some 31,000 
tons. The coal bunker having a maximum capacity of 
20,000 tons was a little over half full, the coal pile 
under the piler contained about 7,000 tons, and there 
were several smaller piles, aggregating some 500 
tons, scattered through the yards. It was evident that 
the amount of coal on hand was considerably less than 
that shown by the records. A careful inventory was 
taken with the result that some 10,000 tons of coal were 
“written off” the books. The additional charge of 
some $40,000 for fuel gave the cost of power generation 
figures an entirely different aspect. Careful tests were 
carried out to determine the cause of the high cost and 
improvements made, which eventually brought about an 
annual saving of over 20,000 tons of coal. 

If Mr. Hogg can mention some useful purpose ap- 
proximate records will serve, I feel certain the readers 
of Power will be glad to know it. Incidentally, he 
might tell us why approximate records should be used, 
when accurate records cost no more, or only a trifle 
more at least. 

Mr. Hogg places a flow meter in the same class with 
a revolution counter attached to a traveling grate. He 
would also have us believe, that since no power-house 
measurements are exact and power-house records are 
not to be taken too seriously, a revolution counter at- 
tached to a traveling grate is satisfactory. 

It is a pity that the well-intended cautioning regard- 
ing the limitations of power-house measurements and 
records has been clung to by inefficient operators as a 
cloak for their indifference and inefficiency. In my 
opinion, it is the plain duty of the power-house operator 
to see that his instruments are properly installed and 
maintained, that they are calibrated at frequent inter- 
vals. It is his duty to know the limitations of his 
instruments and get the most out of them; it is his 
duty to have faith in his instruments and records and 
use them to the utmost advantage, instead of permitting 
them to deteriorate and disregarding their records with 
a cynical remark, “They are not exact, anyway.” Mr. 
Hogg seems to base his opinions on beliefs. He does 
not state whether or not he knews from personal expe- 
rience or experience of authoritative persons, that a 
revolution counter attached to traveling grate yields 
sufficiently accurate (within 5 per cent or better) 
results. The question arises how much beliefs count 
for in power-plant work. The belief that the power 
is off, that the valve is shut, that the block has 
been removed from the safety valve after the hydro- 
static test has been completed, like t’? e kelief that the 
gun was not loaded, has proved disastr_us in many 


instances. E. OGurR. 
New York City. 
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Producer Gas for Desert Regions 


Referring to the letter of L. D. Anderson in the 
May 5 issue, on “Producer Gas for Desert Regions,” 
he seems to be under the impression that an engine 
for operation on producer gas must be designed for 
this particular fuel alone and that engines operating 
on blast-furnace gas are unsuitable. This seems to be 
rather a popular fallacy. Practically any engine that 
will operate on blast-furnace gas will operate equally 
well from a producer-gas plant. The only point to be 
taken into consideration is the allowable compression. 
Blast-furnace ‘gas being “leaner” than that obtained 
from a producer, a higher compres- 
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experimenting with a blowdown for a battery of seven 
4,000-sq.ft. boilers as the noise from blowing down was 
disturbing the residents of the bungalow adjacent to the 
power house. 

The boilers are blown down from 155 lb. pressure to 
135 lb. through a 3-in. pipe. The arrangement shown 
in Fig. 1 was the first design. Pressure-gage readings 
were taken showing 26 lb. ahead of the receiver with 
7 lb. in the receiver when blowing down from 155 Ib. 
The strainer from an old foot valve was fitted at the 
discharge end to break up and spread the vapor. The 
water-condensing sprays operated at 25 lb. pressure. 
The result of the test was satisfactory, as the steam 





sion is possible without fear of pre- 
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value in normal operation. Hence, I 
should recommend Mr. Anderson to 
any reputable manufacturer of 
engines normally operating on blast- A 
furnace gas. 

With regard to first cost—com- 
plete plant—this will probably be 
greater than that of a steam plant of 
similar capacity, but as considerably 
higher over-all efficiency is obtained, 
especially in the case of small plants, 
the actual cost per kilowatt-hour 
should be considerably lower. Another 
factor that may be of interest is 
that after being shut down for, say, 
48 hours a_ producer-gas-electric 
plant can be got into operation at 
full rating in slightly over ten 
minutes. 

Coal consumption will be roughly 
1.4 lb. per h.hp.-hr. at full load. 

A further advantage and of con- 
siderable importance in desert regions is that water may 
be of practically any quality for cooling and washing 
and, moreover, can be used over and over again, the 
loss being practically negligible. JAMES F.. EDGELL. 

Waldon, Essex, England. 


Increased to $¢iam| 
pressure reduced 
Yo 26 Ib. ~~~ | 


Blowoff Tank for Battery of Boilers 


Several months ago an inquiry appeared in the Ques- 
tions and Answers section, as to the proper size of a 
blowoff tank for a battery of eight boilers. A steel tank 
5 ft. in diameter by 20 ft. long was proposed, with a 
manhole and light loose cover on the top with an escape 
pipe for vapor twice the diameter of the inlet pipe. 
It was also suggested that the blowoff connection be 
made at the top, and the discharge connection 20 in. 
from the bottom, the discharge to have an inside pipe 
leading down to within 6 in. of the bottom to keep the 
cutlet sealed. This arrangement might be satisfactory 
in most cases, but some installations require special 
fittings to eliminate the noise and vapor. 

About six months ago my attention was turned to 
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. 1 and 2—Arrangements of blowdown tank to 


eliminate noise and vapor 


was not only reduced from 155 lb. to 7 Ib., but the 
volume of vapor was decreased by the condensing 
sprays and the discharge was so silent that it could not 
be heard 10 ft. away from the receiver. 

The arrangement shown in Fig. 2 was then tried, 
which has a second-stage receiver with an improved 
type of water-condensing spray fitte’ to both stages. 
This is an improvement on the arrangement shown in 
Fig. 1, as it gives 6 lb. in the first stage and zero 
pressure in the second. The offset inlet and outlet 
give the water from the sprays a whirling motion and 
it mixes with the blowdown so thoroughly that the 
velocity and vapor are so considerably reduced as to be 
negligible and perfectly silent. After the boilers are 
blown down, the valve ahead of the receiver is opened 
to allow all water to escape from the pipe into the main 
drain. Water hammer cannot occur, as the pipes are 
always empty. This arrangement has been in operation 
for more than three months and is used daily. 

Moghalpura, Lahore, India. H. B. ADAMS, 

Assistant Electrical Engineer, 
Indian State N. W. Railways. 
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Energy Storage 


In the June 30 issue, Mr. Lagerquist invites com- 
ment on his proposal to store energy in a power station 
by dissociating hydrogen and oxygen by electrolysis, 
storing them in tanks and burning them in the super- 
heating section of the boiler to help during peak load. 

I am afraid this suggestion would not stand a search- 
ing analysis. The converting of heat into mechanical 
energy is unfortunately one of the least efficient of all 
the conversions of energy from one form into another. 
The first great loss would occur, when the heat of 
combination, which is at a temperature of about 5,000 
deg. F., is degraded to the temperature of the super- 
heated steam, say 700 deg. F. The fact is, that the 
boiler is the principal source of the thermal inefficiency 
of a steam-power plant even if, as in this case, all the 
heat of chemical combination is put into it. 

In degrading the heat from 5,000 to 700 deg. F., 
the possible thermal efficiency is immediately reduced 
by about one-half. Then come the losses in the engine 
and auxiliaries. Taking into account the losses in 
electrolysis and the heat of compression of the gases, 
the final over-all efficiency of the process suggested by 
Mr. Lagerquist would be about 20 per cent at the most. 

Since the thermal efficiency of the first conversion 
would be, in a well-designed plant, about 25 per cent, 
then the final efficiency of that portion of the power 
supplied by the hydrogen-oxygen arrangement would 
be 20 per cent of 25 per cent, which equals 5 per cent 
from coal to busbar. It would be better to install 
another unit to take care of the peak. 

Victoria, B. C., Canada. H. C. GUNSON. 


Scientific Engine Selection 


I have read with much interest the timely editorial 
in the July 28 issue on “Scientific Engine Selection.” 
There is no doubt that many misapplications of steam 
engines are made. In fact, the whole field among the 
industrial and commercial building offers excellent op- 
portunities for study in the selection of steam prime 
movers, whether it be engines, turbines, refrigerating 
machines, pumps or air compressors. 

In the non-condensing field of steam application there 
are thousands of dollars wasted annually by making 
the wrong selection of steam-driven apparatus and in 
scores of other cases many misapplications are made 
by driving apparatus with electric motors where steam- 
driven machines would do the job with much less fuel 
at the boiler furnaces. 

The installation of motor-driven air compressors and 
refrigeration machines is, in the writer’s opinion, 
examples of the fallacy of the inefficient use of the 
motor drive in situations where steam boilers neces- 
sarily have to be maintained under pressure at all times. 

A motor-driven air compressor under conditions of 
delivering a variable quantity of air (which most air 
services are) is a very extravagant piece of apparatus 
in power consumption even with so-called automatic 
control. 

There are many erroneous notions about the efficiency 
of the electric motor drive. Because the electric drive 
is highly efficient in many applications of power, there 
has been a strong tendency on the part of the power 
user to put motors on almost everything without even 
questioning the efficiency of the application as a whole. 
In a situation where steam is available at suitable pres- 
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sures, a steam-driven air compressor will show much 
better economy than the motor-driven one when meas- 
ured at the boiler. It has been more or less of a 
mystery to me why so many motor-driven compressors 
have been installed. 

The efficiencies of the two drives stand in comparison 
about as follows. The relative amounts of power at 
the steam cylinder of the engine driving the generator 
to make the current for the motor and in the cylinder 
of the steam-driven compressor are shown in the fol- 
lowing table: 

Motor-driven Steam-driven 
alr alr 


compressor compressor 
per cent per cent 


Indicated horsepower at stecm 

NONI th asdi dire a ats Ore acc orb Slereia wierers 100 100 
Steam-engine efficiency ............ 94 cnt 
Generator efficiency ........cccsece 90 
Transmission efficiency ............ 98 
| ew ear 85 oiece 
Compresnor efficiency «~..... .....0- ss. 85 85 


Net indicated power at air cylinder. 59.9 85 


The two drives, it will be noted, stand in comparison 
about as 60 is to 85. Or in other words, one horsepower 
in the engine cylinder driving the generator would 
deliver at the air end of the motor-driven compressor 
not more than 6/10 of a horsepower, while one horse- 
power in the steam cylinder of a steam-driven com- 
pressor would deliver 85/100 of a horsepower at the 
air end of the compressor. 

Getting back to the selection of engines, it frequently 
happens that because all the exhaust steam can be 
used at times, the argument is advanced that engine 
economy makes no difference. The fact, that at other 
times there may be a surplus of exhaust (which is often 
the case) is not considered. If all the exhaust steam 
from an engine is used all the time, this makes the most 
efficient combination. And if this exhaust is not suffi- 
cient to make up the low-pressure needs, it should come 
from the boilers directly through a reducing valve or 
from other steam auxiliaries that might be in use when 
the additional low-pressure demands are _ greatest. 
Examples of such might come from indirect hot-blast 
fans driven with engines instead of, as is often done, 
with motors, or steam-driven vacuum pumps rather 
than motor-driven ones. 

Again, many plants have prolonged periods of light 
loads during the season of the year when there might 
be a surplus of exhaust steam. Under these conditions 
an engine, with as flat a steam curve as possible, is 
desirable. This is when the unaflow engine gets in its 
good work because its steam-economy curve is flatter 
than the efficiency curve of a modern electric generator. 

Many people believe that the steam turbine is in- 
herently a more economical machine than the reciprocat- 
ing steam engine. But they do not take into account 
that the turbine is inherently a condensing machine, 
if it is going to be economical in the use of steam. The 
turbine does its best work from atmospheric pressure 
down to the lowest obtainable vacuum, whereas, the 
reciprocating engine does its best work from initial 
pressure down to atmosphere. 

There have been and still are many misapplications 
of turbines made for non-condensing services when 
reciprocating engines would do the same work on easily 
50 per cent less steam. 

Selecting of engines and choosing of motors is too 
often left in the hands of those who have the devices 
for sale. And often too much is based on pure guess- 
work as to the quantities of power and steam required. 

Milwaukee, Wis. EGBERT DOUGLAS. 
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How Often Should Engineers 
Change Shifts? 


“Referring to the letter of R. G. Summers in the 
May 19 issue on “How Often Should Engineers Change 
Shift?” I should like to add to the comments that 
have already appeared on this subject. In my opinion 
it is decidedly not a good idea to leave the watch 
engineers and firemen on the same shift continuously. 
Any man working, say, the 12 to 8 a.m. shift continu- 
ously is not living the natural cycle of life and the 
home life of such a man cannot be the same as that of 
most people. Any shifts “off”? only tend to accentuate 
the undesirableness of such arrangement, and unless 
a man is extraordinarily philosophical, the adverse 
effects of prolonged night work will show in his gen- 
eral health, work and ambition, even though he may be 
unaware of it himself. 

Furthermore, the best of watch engineers need 
supervision at times, which they rarely get in average 
































































































































__£2 of f 4PM of 1_.... 
y fo 12PM of 4 :80hArs £3 of f 80 hrs.----x 
Wto 8 {Ei FIlEl Fi E2 Fi E2_ Fi E2_ Fi 
8» 4 [E2@ F2R@ F2z/@/@ [R © F21@ [R D FU [© l[E3OR 
4 I2]E3  F3E3  F3 ES  F3l| jE! 3 El FS 
P.-E] off 80 hrs------ x KF 2 off 
y Fl of f 80 hrs:---- ~y vy R off 80 hrs 
12 to 8 Ey. E2 E2  F2 Ei F2 
8» 4 | @ [@ [E3@® R 1@ [E3® R100 E3(18) F3| 09 | @O 
412 El FS El Fi El Fi 
80 hrs.---7 S..F3 of f 80 hrs.------4 *E2 off 
<- El off 80 hrs.>- y F2 of f 80hrs 
I2to8 [R  F2 R F2 R F2 E3 R 
814 ES (Qi) F3| 2D JE3 @) F3l@4 | @5 [EI 2O F3/ 2h El 29) F3] 60 
412 [El Fi E? Fi E2 Fi E2 Fi 
80hrs--4 B..E3 of f 80 hrs.- ---- 
y F3 off 80 hrs. <-EK2 at 
I2to 8 [EZR ERR ES FB ES F3 
8” 4 [EI QG) F3/G) [@ [Ee @ FIL@ [® |e © Fl[@ |e1® Fi 
412 |E2 _ F2 EZ. Fz E2  F2 R F2|_ Etc. 






































F1 off 60 hrs.------2 K..R of f 80 hrs---~--- a 


Shift schedule arranged for eighteen shifts on and 
eighty hours off 


power-plant night work. If, owing to extraordinary 
circumstances, it is necessary that a man be kept on 
evening or night shift continuously, I would insure 
that he receive extra compensation, either in pay, 
shorter hours or time off, and occasional direct super- 
vision and encouragement. 

The changing around of shifts, in addition to social 
and domestic opportunities conferred, not only varies 
the monotony of life, but gives each man the oppor- 
tunity for some sleep at the natural time and also gives 
him a chance to become better acquainted with the 
working of the plant. Most plants have considerable 
variations in the work throughout the day and week 
and experiencing these will tend to keep the men 
interested and more useful to the plant. 

Where feasible, I consider it a good plan to arrange 
shifts so that engineers and firemen will not have the 
same shiftmates continuously. In an eight-hour-shift 
plant this can be done by having the engineers move 
forward one shift and the firemen move backward one 
shift each change of shifts or have shift changes for 
each on different weeks. Such arrangement tends to 
cut out “cliques,” promotes standard operation and a 
general desire to work in harmony with all the staff. 
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Duration between shift changes is a matter which 
considerably affects personal well being and harmony 
among operators. It is generally conceded that the 
less often one has to change over to night shift the 
better. Every time the night shift comes round, 
the endeavor to adjust oneself to the unnatural condi- 
tions means a temporary depression and loss of sleep. 
Where there is no relief man, we must also consider 
the matter of doubling up, in order to effect the change. 
In an eight-hour-shift plant, it is preferable to have 
the relieving shift work two eight-hour shifts within 
the twenty-four, rather than have two relieving shifts 
work twelve hours each. 

For a plant operating on 8 shifts, 24 hours a day, 
the year round, with a six-day week allowed, the sched- 
ule here shown is a good workable example. This is 
one I instituted in the plant I am now in charge of, 
and it has satisfied everybody so far. 

Its advantages are: Changes are not too frequent, 
thus giving the men a chance to get settled on each 
shift; there is no doubling up; the relief engineer- 
fireman takes his turn equally with the rest at all shifts 
and takes the same time off, hence there is no feeling 
among the men over holidays and Sundays off. In 
the case of sickness, etc., the relief man is available 
for replacing either engineer or fireman. 

In the schedule shown, E1, E2, E3 are watch engi- 
neers, Fl, F2, F3 are firemen and R is the relief, who 
works nine consecutive shifts as engineer, plus nine 
as fireman and then takes 80 hours off. It will be 
noticed that each man works eighteen consecutive 
shifts, takes 80 hours off and then moves backward one 
shift. This arrangement works equally well with 
twelve shifts on and 56 hours off. 

Whether, as Mr. Summers queries, the men or the 
chief arranges the shift schedule, is immaterial; the 
important thing is for the chief to see that the chosen 
schedule is faithfully and consistently adhered to, after 
first assuring himself that it is the best for all con- 
cerned. I have always secured harmony in this, and 
other things, by first explaining the related operating 
facts to each man, getting his own preference, and 
then making a schedule to suit the majority. Most of 
them leave it to the chief, anyhow. 


St. Paul, Minn. W. SPOFFORTH. 


An arrangement of shifts that has worked out satis- 
factorily and that appears to be well liked by the 
turbine engineers and underground pumpmen at our 
mine is as follows: 

A shift — 7am. to 3 p.m. 
B shift — 3 p.m. to 11 p.m. 
C shift — 11 p.m. to 7 am. 

Six shifts are worked on this schedule, and when a 
change is made on Sunday morning, B goes on duty 
at 7 am. to 11 p.m. (16 hours), A goes on duty at 
11 p.m. to 7 a.m. (Monday morning), C goes on shift B 
after being off duty for thirty-two hours. This gives 
all men working on this schedule thirty-two hours off 
every three weeks. 

Our hoisting engineers and firemen work on the same 
schedule except on Sunday. A takes C shift on Sunday 
night, B takes A shift and C takes B shift. This plan 


is not looked upon as favorable as the first schedule 
because it does not give any Sunday off. 
Norway, Mich. 


THOMAS PASCOE. 
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Excessive Compression in One End of Corliss 
Engine Cylinder 


Without applying an indicator how can it be known 
whether a single-eccentric Corliss engine has too much 
compression on one end? S.P. 

In any case the compression should be sufficient for 
smooth running of the engine, but not so much as to 
force a steam valve off its seat. When there is exces- 
sive compression, there will be noise from rattling of 
the steam valve on the end of the cylinder in which the 
exhaust stroke is nearing completion. Less compres- 
sion would be obtained by shortening the exhaust-valve 
rod of the same end. 


Depth of Back Connection for R. T. Boiler 


What should be the distance from the rear tube sheet 
of a return-tubular boiler to the rear walls of the 
setting ? W.F.A. 

The rear wall of a _ return-tubular boiler setting 
should be far enough behind the tube sheet to permit 
space for a person to examine or to reroll the tube ends. 
For that purpose it should be not less than 24 in. For 
boilers 72 in. in diameter or larger, the space should 
be not less than 32 in: Even more space is beneficial 
for equalizing the distribution of the heated gases to 
the tubes. However, the larger the space the greater 
the difficulty in maintaining the arch or other roof 
material of the back connection. 





Projected Area of Rivet 
What is meant by the projected area of a rivet? 
W.P.S. 

The projected area of any object is the area of out- 
line of the projection such as shown by projections or 
views of ordinary mechanical drawings of objects, which 
are known as “orthographic” projections. An ortho- 
graphic projection giving the side view of a piece of 
shafting would show the length and diameter. The 
figure would be a rectangle and the projected area would 
be the area of the rectangle, that is, the length multi- 
plied by the diameter. The projected area of that part 
of a rivet which takes the bearing of a plate is the 
diameter of the rivet multiplied by the thickness of the 
plate. 


Finding Amount of Piston-Travel Clearance 





How can it be determined how much piston-travel 

clearance an engine has at each end of the stroke? 
a A 

Make a mark on the crosshead and a corresponding 
mark on one of the guides when the crank is on one 
dead center and then on the other. After these marks 
are located, detach the connecting rod from the cross- 
head or the crankpin. To test the piston clearance at 
the head end of the stroke, move the crosshead as far as 


Conducted * 


Franklin Van Winkle 


it will go when the piston is pressed hard against the 
head of the cylinder and make a new mark on the guide 
to correspond with the mark previously made on the 
crosshead. The distance between this mark and the 
mark previously made on the guide with the connecting 
rod in place will be the piston-travel clearance in the 
head end. In the same way find the piston-travel clear- 
ance in the crank end by moving the crosshead as far as 
it will go with the piston pressed hard against the crank 
end of the cylinder. 





Effect of Lift and Area of Pump Valves 


What effect have the lift and area of valves on the 
speed of a direct steam pump when pumping water or 
other liquids ? J.A.F. 


The lift must be sufficient to allow as much water 
to pass under the valve as discharged through the free 
area of the valve seat, and no matter how much the lift 
or the free area of the valve seat, there is some loss of 
pressure required for overcoming the friction of flow. 
For a given rate of discharge less lift of the valve, or a 
reduction of the free valve area, requires greater veloc- 
ity of the liquid through the valve, and there is greater 
loss of pressure, requiring higher pressure of steam 
for operating the pump at a given speed with the same 
suction and discharge pressures. 


Capacity of Air Compressor 


What number of cubic feet of free air are compressed 
to 100 lb. gage per minute by a 13x24-in. single-stage 
compressor running 90 r.p.m.? M.G.R. 

The quantity depends on cylinder clearance volume, 
valve and piston leakage and temperatures. In the be- 
ginning of a suction stroke the cylinder clearance spaces 
on the suction side of the piston are filled with com- 
pressed air at receiver pressure, and before free air 
can be admitted, the piston must proceed on the suction 
stroke far enough for the compressed air in the clear- 
ance space to expand down to the suction pressure. 

From this cause the volume of free air admitted is 
5 to 10 per cent less than the volume of piston displace- 
ment, the amount depending on the percentage of cyl- 
inder clearance volume. This, together with leakage of 
the piston and of the discharge valve, and expansion of 
the intake air to greater volume from coming in contact 
with the warm cylinder walls,, makes the volume of 
free air that is receivable at atmospheric temperature 
only 80 to 85 per cent of the volume displaced by the 
piston. The piston displacement of a 13x24-in. com- 
pressor would be 13 & 13 0.7854 & 24 ~ 1,728 

= 1.84 cu.ft. per stroke, and allowing 82 per cent 
volumetric efficiency would make 82 per cent of 1.84 = 
1.5 cu.ft. per stroke, and for a double-acting compressor 
running 90 r.p.m. with the assumed efficiency there 
would be compression of 2 * 1.5 & 90 = 270 cu.ft. of 
free air per minute. 


Vol. 62, No. 12 











WT 

















September 22, 1925 


Failure of Firedoor Arches 
We are troubled with burning out of the firedoor 
arches of the setting of a return-tubular boiler. How 
can this be remedied? W.B.G. 


Crumbling of the front wall and failure of the arches 
undoubtedly result from the passage of the highly 
heated furnace gases through cracks in the front wall 
of the setting direct to the smoke uptake, which of 
course is also detrimental to full economy. The condi- 
tion is likely to arise when the brickwork has not been 
thoroughly bonded and grouted, or where a flow of 
heated gases direct to the uptake is induced by imper- 
fect sealing-off of the heated gases where the front wall 
laps under the front end of the boiler. The best pro- 
vision against failure of the arch and wall is to employ 
single-span firebrick arch blocks. If these are not ob- 
tainable, the front wall should be corbelled above the 
firedoor arches if that is necessary to obtain sufficient 
thickness for not less than three inches lap under the 
end of the boiler to obtain better protection of the 
sealing employed for the joint in the bottom of the front 
connection. 


Removal of Oil from Leather Belting 
How can oil be removed from leather belting without 
injury to the strength of the leather? R.R.K. 


Any solvent of the oil, such as gasoline or an alkaline 
wash, is likely to impair the natural cementing sub- 
stance of the leather more than the presence of the oil 
itself. A considerable proportion of the oil can be 
removed by scraping and rubbing the surfaces of the 
belt clean with a cloth. When running leather belts are 
likely to become saturated with oil, much of the oil 
can be removed by fixing a stationary scraper, made 
of thin spring steel, and extending clear across the 
lowest part of the belt for wiping off the oil. Another 
way is to remove the belt from the pulleys, wipe it as 
dry as possible, place it on edge in an open coil and 
leave the spaces between coils filled for a few days 
with clean, fine sawdust, pulverized chalk, whiting, car- 
bonate of magnesia or fullers earth for absorbing the 
oil by capillary action. Still another way is to squeeze 
out the oil by passing the belt slowly between a pair of 
vertical pressure rolls. 


Aligning Centrifugal Pump with Engine 

We have a centrifugal pump to be driven by an oil 
engine. What is the simplest way of aligning the pump 
pulley with that of the engine so the belt will not run 
off ? AC. 2. 

With perfect-running crown-faced pulleys and a pli- 
able belt of uniform thickness, width and strength the 
shaft of the centrifugal should be parallel with the 
engine shaft. As perfection of belt and pulleys is not 
to be expected, and without knowing in advance what 
deficiencies are to be compensated, the centrifugal 
should first be set with its shaft level and parallel with 
the engine shaft, and there should be leeway in the 
setting of the engine or of the centrifugal for moving 
either on its foundation to compensate the imperfec- 
tions by throwing the shafts out of parallel. 

Assuming that the engine is on a foundation in fixed 
or central position, and the engine shaft is level, stretch 
a strong fine line over the engine shaft and have the 
line level and plumb over the centers at the ends of the 
shaft. Then fix a level line plumb over the place for 
the center line of the centrifugal shaft and have it 
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parallel with the line over the engine-shaft center line, 
preferably by measuring the same distance from line 
to line with a rod and by taking measurements as far 
apart as practicable. The points for the ends of the 
center line over the centrifugal should, if possible, be 
permanent marks for future reference. Then the 
centrifugal should be set with its shaft level, with the 
middle of the pulley in line with the middle of the 
engine pulley and the center marks in the ends of its 
shaft plumb under the parallel line, or on the same side 
and at the same distance from lines of plumb bobs hung 
from the parallel line. 

In this position there should be leeway in the fasten- 
ings and connections for moving the centrifugal around 
the pulley in either direction to throw the shaft out 
of parallel, if found necessary. When the centrifugal 
is anchored and the suction temporarily connected, 
prime the pump and make a trial run of the belt. 
If, when standing behind the engine and looking toward 
the centrifugal, the belt runs off the centrifugal pulley 
to the right, then the centrifugal or the engine is to be 
moved so the end of its shaft which is on the right 
will be farther away from the engine; or if the belt 
runs off to the left, so the end of the shaft which is on 
the left will be farther away from the engine. 


Vibration Tachometer 


What is the principle of construction and operation of 
a vibration tachometer? R.T. 


The vibration tachometer is an application of the 
principle of resonance, in which one or more rows of 
tuned reeds are mounted side by side on a common 
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Reed mounting of vibration tachometer 


base as shown at A in the figure. The reeds are made 
of thin spring steel about *: in. wide with their upper 
ends bent over, as indicated by the full line in the 
cross-sectional elevation B. The instrument is firmly 
mounted or connected with the frame of a machine for 
indicating the r.p.m. of a principal revolving element, 
as the rotor of a turbine or centrifugal pump, which is 
never perfectly balanced. The number of principal vi- 
brations is the same as the speed of rotation, and that 
reed in the instrument which is most nearly in tune 
with the number of revolutions vibrates with greatest 
swing, back and forth, as indicated by the dotted lines. 
Fig. B. The interval between the reeds usually is 1 to 2 
per cent of the maximum range that is to be indicated. 
A graduated scale placed near the free ends of the 
reeds gives the number of revolutions per minute, and 
that value is taken which corresponds with the reed that 
shows the greatest amplitude of vibration. Should the 
reeds vibrate excessively, their motion can be dampened 
by placing a piece of felt between the machine and the 
supporting bracket. 
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Shaft Whipping Due to Oil Action 


in Journal Bearings" 


By Dr. B. L. NEWKIRK AND H. D. TAYLOR 


HE authors who have previously 

shown one type of shaft whipping 
to be supported by the cramping action 
of long sleeves or hubs on shafts run- 
ning above critical speed, report in 
this article their investigation of the 
action of the oil pressure developed in 
journal bearings in supporting shaft 
whipping. 

Fig. 1 shows a typical arrangement 
of the models tested. A pointer was 
attached at one end of the shaft, so 
that vibration or whirling could be 
observed in strong light with a low- 
power microscope. 

Figs. 2 and 3 indicate in a descrip- 
tive way the behavior of a model. The 
critical speed vibrations are shown at 
about 800 r.p.m. A much larger peak 
of vibration was found at 1,520 r.p.m., 
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Fig. 1—Typical arrangement of models 
a little less than double the critical 
speed. Whipping started at 2,250 
r.p.m., growing more violent with 
further increase of speed. 


CAUSE OF WHIPPING 


The wheel fit was so tight that the 
whipping could hardly be due to “work- 
ing’ of the fit. Three other factors 
were tested and eliminated: (1) the 
belt drive; (2) the degree of unbalance; 
and (3) the thrust-collars on the shaft. 

The first positive indication of the 
cause was that whipping was stopped 
immediately by shutting off the oil 
supply to the bearings’ and could be 
brought back to full amplitude 
promptly by turning the oil on again. 
The use of one friction-damped spring 
bearing was found also to stop the 
whipping. 

By the use of self-aligning bearings, 
it was found that misalignment pre- 
vented whipping, but that when ball- 
seated bearings were permitted to align 
themselves, the models whipped quite 
as violently as when running in sleeve 
bearings. 

These results indicated that some 
action of the oil in the journal bearings 
was responsible for the whipping, and 
in consequence the authors have called 
it the “Oil Whip,” to distinguistk. it from 
whipping due to cramping fits, 


THEORY OF O1L ACTION 


The pumping action of a rotating 
‘journal causes it to take an eccentric 
position in the bearing. It is easy to 
believe that this pumping action is not 
perfectly steady. Further, the average 





*Abstract of article in the General Elec- 
tric Review for August, 1925. 


velocity of the oil is about half that of 
the journal surface, since the oil is in 
contact with the moving surface on one 
side and with the stationary bearing 
surface on the other. Hence, such im- 
pulses as are developed, it seems rea- 
sonable to assume, will appear with a 

















Fig. 2—Moving picture record of 
shaft whipping 
Top: Building up of whip in well-balanced 
rotor. Bottom: Double exposure—whip 
centers on steady position, 


frequency equal to half the shaft speed. 
In order that these half-speed impulses 
may be in resonance with the critical 
speed of the shaft, the actual speed 
must be double the critical. This seems 
to check the initial appearance of whip- 
ping at double critical speed, which the 
authors call the oil resonance speed. 
As the speed is increased still further, 
one might expect the frequency of the 
oil action to increase, the resonance to 
be lost and the shaft to run quietly at 
all higher speeds. This actually 
occurred with one model set vertically 
with the bearing cap loose, but with 
the model horizontal the shaft failed to 
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Fig. 3—Vibration at critical and oil- 
resonance speeds, with whipping 
at higher speeds 


“null through” the oil resonance. The 
reason seems to be that the oil action is 
reduced in frequency when it meets 
with frictional resistance, so that it 
maintains the vibration even though 
the rotational speed is raised above 
that corresponding to the oil-resonance 
speed. 


How To Stop WHIPPING 


Tests were undertaken to study the 
effect of bearing length, type of oil 
grooves, bearing clearance and bearing 
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load upon whipping. The performance 
of bearings 1 in. in diameter, of various 
lengths and with various clearances, is 
shown by the curves of Fig. 4, which 
indicate that short bearings with large 
clearance have the least tendency to 
produce whipping. 

Tests with various types of oil 
grooves indicated that, while some ar- 
rangements are more favorable than 
others, no compiete remedy is to be 
found in this direction. 

One model was used to study the 
effect of bearing load. Additional 
wheels were shrunk on the shaft. The 
results indicate that the oil whip may 
be avoided by the use of high bearing 
pressures. 

Shaft whipping from this cause may 
be prevented in six ways: (1) By 
shutting off the oil supply to the bear- 
ings; (2) by misalignment of bearings; 
(3) by steadying the shaft; (4) by con- 
fining operation to a speed range below 
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Fig. 4—Vibration and whipping with 
bearings of various lengths 
and clearances 


twice critical speed; (5) by the use of 
a friction-damped bearing; and (6) by 
avoiding very light bearing loading 
pressures. Of these remedies (1) and 
(2) are obviously impracticable for 
commercial application and (3) in- 
volves making contact with the shaft, 
which also is undesirable. The other 
three are practical means to avoid the 
difficulty. 


River Power—The City of Los Angeles 
has applied to the Federal Power Com- 
mission for a preliminary permit cover- 
ing a project on the Colorado River in 
San Bernadino County, Colo., and Yuma 
and Mohave Counties, Ariz. The proj- 
ect is in the vicinity of Parker, Ariz., 
and Needles, Colo. The plan provides 
for the storage of some 600,000 acre- 
feet in a reservoir near Parker, where 
a head of ninety feet can be obtained. 
The amount of primary power that will 


be made available is estimated at 108,- 
000 hp. 
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Iron and Steel Electrical Engineers 
Hold Annual Convention 


Accident prevention; selection and maintenance of oil circuit 
breakers; direct-current armature windings for multipolor gene- 
rators and motors; auxiliaries and auxiliary drive for steam plants; 
and extending the heat cycle in boiler operation were among the 
subjects discussed. 


ISCUSSION of the safety problems 

in steel mills as they affect the work 
of the electrical engineer was one of the 
outstanding features of the twentieth 
annual convention of the Association of 
Iron and Steel Electrical Engineers 
held in Philadelphia Sept. 14 to 19, 
1925. Convention headquarters were 
at the Benjamin Franklin Hotel. In 
conjunction with the convention the As- 
sociation’s Iron and Steel Exposition 
was held in the Philadelphia Commer- 
cial Museum, at which place the four 
technical sessions were also held. Over 
100 firms exhibited electrical and me- 
chanical equipment as applied to steel 
mills, and 500 members and guests 
registered for the convention. Among 
the important social functions were the 
informal dance on Monday evening and 
the dinner dance on Thursday evening. 


ELECTION OF OFFICERS 


The officers elected were: President, 
G. H. Schaeffer, elec. eng., Carpenter 
Steel Co., Reading, Pa.; first vice-presi- 
dent, S. S. Wales, chief elec, eng., Car- 
negie Steel Co., Pittsburgh, Pa.; second 
vice-president, A. J. Standing; elec. 
supt., Saucon Plant, Bethlehem Steel 
Co., Bethlehem, Pa.; secretary, F. W. 
Cramer, elec. eng., Bethlehem Steel Co., 
Johnstown, Pa.; treasurer, James Far- 
rington, elec. supt., Wheeling Steel 
Corp., Steubenville, Ohio. 

It has been decided to hold the next 
annual convention in Chicago some time 
during June, 1926. This change from 
September to June in the convention 
date was decided upon so as to conflict 
as little as possible with other conven- 
tions in which the members of the asso- 
ciation may be interested. 

In the association there has recently 
been formed a safety division to co- 
ordinate the efforts of the electrical 
engineers and safety directors in the 
steel industry in order that all elec- 
trical equipment may be so protected 
and personnel so trained as to safe- 
guard employees whose duties subject 
them to possible hazard from this 
source. The progress made in the elec- 
trification of steel mills has been such 
as would indicate that the whole indus- 
try will be practically electrified in ten 
years, and for this reason it has been 
deemed advisable to expand the asso- 
ciation’s activities in safety work. 


MoNDAY AFTERNOON SESSION 


The opening session of the convention 
which followed a Monday noon lunch- 
eon at the Benjamin Franklin Hotel 
was devoted to the presentation and 
discussion of a number of papers on 
safety. President A. C. Cummins pre- 


sided and outlined the purpose of the 
new division. This new division will 
not conflict with the activities of the 
National Safety Council because it is 
the purpose to limit the work to the 
solution of the problems that continu- 
ally face the members of the asso- 
ciation in a highly specialized field of 
industrial safety. The steel industry’s 
co-operation in this movement has been 
assured, said Mr. Cummins, and each 
and every member’s co-operation is 
solicited to make the new division a 
success. 


SAFETY IN THE STEEL INDUSTRY 


L. H. Burnett emphasized the vast 
change that has come about in the at- 
titude of those in the steel industry 
regarding safety. Beginning as a side 
issue this movement has grown to where 
it is in the heart and mind of prac- 
tically everyone in the industry. It 
used to be practically impossible to get 
a steel-mill operator to discuss safety 
practices; today it is one of the fore- 
most things in their minds. The speaker 
was of the opinion that one of the 
great problems of electrical engineers 
in the steel industry was to teach 
safety to the men in their departments. 
The greatest thing that can be done for 
safety is to teach the man on the job 
to look out for himself and those asso- 
ciated with him. A good omen to Mr. 
Burnett for safety was the fact that 
one session of the convention was de- 
voted to the subject. 

The electrical engineer in the steel 
industry, said C. L. Baker, has done 
much to advance the safety movement 
and had a great deal to do with the 
founding of the National Safety Coun- 
cil. The day is practically past when 
you can walk into a steel plant and not 
find safety being given consideration. 
In the opinion of the speaker it is a 
matter now of educating all the men 
in the different departments of the 
plant to think safety, then there will be 
no accidents to themselves or their fel- 
low workers. 

John A. Oartel told how the electrical 
engineer and the safety engineer can 
be mutually helpful, and emphasized 
the necessity for co-operation between 
the safety and electrical engineers, by 
calling attention to serious accidents 
that have happened due to a lack of 
this co-operation. The safety engineer 
has been delving into the inner work- 
ings of human minds to find out the 
reasons for accidents just as the elec- 
trical engineer has been studying the 
electrical problems of the plant to de- 
termine the most efficient methods. 
The electrical engineer and the safety 


engineer have both had marked success 
in their professions, but the time has 
come for them to be co-workers, each 
helping the other by a closer co-opera- 
tion and a better spirit to the achieve- 
ment of a common aim—efficiency with 
safety. 


THE NATIONAL SAFETY COUNCIL 


Henry A. Renninger told of the 
growth of the National Safety Council 
from the 1912 convention of the Asso- 
ciation of Iron and Steel Electrical En- 
gineers, when a nucleus of safety lead- 
ers first conceived the idea of organiz- 
ing a National Association to study 
national accident-prevention problems 
and establish a clearing house of in- 
formation for safety in the workshop, 
on public highways and in our homes. 
The National Safety Council now in- 
cludes in its membership 4,028 indus- 
tries, railroads, associations, industrial 
boards, schools, colleges and other in- 
stitutions (400 of the members reside 
in 22 foreign countries) representing 
3,000 workshops and over 6,000,000 
workers. 

In speaking of preventing accidents 
among electrical workers, Mr. Ren- 
ninger expressed the opinion that one 
of the big problems was with the low- 
voltage circuit, from 110 to 550 volts, 
as it had been his experience that on 
these voltages the greatest number of 
accidents occur. 

C. B. Auell characterized the air 
brake for railway trains as the great- 
est safety device ever conceived and 
also the greatest civilizing influence. 
An accident that results in the loss of 
life may, said the speaker, retard civil- 
ization for many years, and he empha- 
sized this statement by calling atten- 
tion to the lost arts, some of which 
have never been found again. 

W. S. Hall was of the opinion that 
close to 90 per cent of accidents are 
the fault of the workmen themselves. 
Large expenditures have been made for 
the prevention of accidents and still 
they occur. For this reason the 
speaker recommended that effort be 
concentrated on educating the workers 
in safety principles rather than on 
means of preventing accidents, 


SELECTION AND UsE OF OIL CIRCUIT 
BREAKERS 


Tuesday’s technical session was de- 
voted to a consideration of the prob- 
lems involved in the selection and use 
of oil circuit breakers. Until quite re- 
cently this problem has not been a 
serious one in the steel-mill power 
plant. At this time there are many 
plants of such size or they are con- 
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nected in with central-station systems 
that ean feed sufficient energy into a 
fault to make the switches used on the 
earlier steel mill power systems inade- 
quate to disconnect the line or piece of 
equipment in trouble from the system. 
The two papers presented on the “Se- 
lection and Maintenance of Oil Cir- 
cuits,” one by George A. Burnham and 
the other by M. J. Wolgemuth and -E. 
K. Read, went into the problems in- 
volved in interrupting a short-circuit on 
a large power system and the care 
necessary to give oil circuit breakers to 
have them perform the service for 
which they were designed. 


VARIOUS DESIGNS OF BREAKERS 
DESCRIBED 


Mr. Burnham, after discussing the 
factors affecting the selection of oil cir- 
cuit breakers showed a number of dif- 
ferent designs of modern breakers, 
which use a double tank arrangement, 
that would relieve the pressure rise in- 
side the oil tank during the interrup- 
tion of a heavy current and at the 
same time prevent the oil from being 
thrown from the tank. The speaker 
emphasized the necessity of rigid struc- 
tures for supporting the breaker and its 
operating mechanism and also for pro- 
viding means to take care of explod- 
ing gases in the tank in a way that 
would prevent excessive pressure rises 
that might cause the tank to bulge or 
fracture the supporting frame. This 
paper will be published in abstract in 
an early issue. 

Messrs. Wohlgemuth and Read called 
attention to the lack of attention given 
switching equipment in steel-mill power 
plants until recently, when the rapid 
developments in the industry have 
forced serious attention of this prob- 
lem. In the paper a problem is worked 
out in detail showing how the proper 
size and type of equipment is selected. 
Great stress was laid on the importance 
of maintenance of oil circuit breakers 
by the authors, and they said that an 
alert operator can make himself very 
valuable in the preventing of outages 
by watching the apparatus with the 
idea of continuity of service in mind. 
An abstract of this paper will appear 
in an early issue. 

In the discussion of these papers in- 
terest was centered on the possibilities 
of reducing the cost of oil circuit break- 
ers. The size of steel-mill power plants 
had increased and in some cases had 
been connected in parallel with central 
stations, all of which made it necessary 
to use much heavier and more expen- 
sive switching equipment. The cost of 
switching equipment had under these 
conditions become a large item of ex- 
pense in the electrifying of a mill, and 
anything that might be done to reduce 
this expense without sacrificing relia- 
bility would be welcomed by steel-mill 
electrical engineers. 

It was brought out that a great deal 
of work had been done in Europe to 
reduce the duty imposed upon oil cir- 
cuit breakers, but when the added ex- 
pense of the schemes are considered in 
with the cost of the smaller breakers, 
there is not much saving in expense 
over the breaker that is designed to 
handle the circuit without the assist- 
ance of auxiliary equipment. such as in- 
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troducing reactance in the circuit be- 
fore the final interruption of the circuit 
is made. 

The use of a master breaker offers 
one solution to the problem, but would 
interfere with the continuity of the sys- 
tem. A number of feeders are taken 
through the master breaker which has 
sufficient capacity to open any of the 
circuits under abnormal conditions. 
Each of the individual feeders is equip- 
ped with oil switches of sufficient ca- 
pacity to open and close the circuit 
under normal operating conditions, but 
they do not open when there is trouble 
on the system—this is taken care of by 
the master breaker. The objection to 
this system is that in case of trouble 
on one feeder, all the circuits passing 
through the master switch are inter- 
rupted and might seriously interfere 
with the operation of the plant. 

The use of oil circuit breakers versus 
high-voltage fuses was given attention. 
It was agreed that both had their place, 
but the fuse had the objection of hav- 
ing no selectivity as to the time re- 
quired to open the circuit; as a result 
it was likely to open it when there was 
no necessity for doing so. Furthermore, 
when a fuse blows it is necessary to 
replace it with a new one, while the oil 
circuit breaker can be immediately re- 
closed. 


DIRECT-CURRENT ARMATURE WINDINGS 


A paper attracting a great deal of 
attention was that by W. H. Powell 
and C. M. Albrecht (both of the Allis- 
Chalmers Manufacturing Co.) on 
“Direct Current Armature Windings 
for Multipolar Generators and Motors 
—Frogleg Windings.” In this new type 
of winding a series of wave winding is 
superimposed on a parallel or lap wind- 
ing. A coil for each of the windings, 
after being insulated, is grouped and 
taped together as one coil, so that 
although there are one side of two dif- 
ferent wave coils in the same slot, 
along with one side of two different lap 
coils, making a total of four coil sides 
in the same slot. The winding from 
the back end of the armature is like the 
ordinary two-layer winding with two 
coil sides per slot. The two windings 
are so interconnected on the commuta- 
tor that the wave winding, in addition 
to being a normal winding and produc- 
ing one-half of the output of the ma- 
chine, also serves as the equalizing 
connection for the lap winding, giving 
10 per cent equalization. 

A number of machines with this type 
of winding have been built and are 
reported to have shown superior operat- 
ing characteristics over similar ma- 
chines but with the conventional type 
of windings. A series of tests were 
made on a 3,000-hp. double-motor unit 
to observe its commutating character- 
istics under abnormal conditions. ‘In 
these tests one half of the unit acted 
as a motor and the other as a genera- 
tor. The unit was driven by a belt 
from another motor in order to furnish 
power for the losses. Each half of the 
double unit had 12 poles, and the full 
load ‘rating of each armature was 4,800 
amperes at 250 volts. 

In.one test the shunt coil on one pole 
was short-circuited and all the brushes 
on one brush-stud were lifted from the 
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commutator. These brushes were four 
poles away from the pole with the 
short-circuited coil. The load was 
started at zero and gradually increased 
to 9,800 amperes and held at this value 
for 6 minutes when the driving motor 
and belt indicated they would stand no 
greater overload. Under this abnormal 
operating condition and with over 100 
per cent overload there was no sign 
of sparking on the commutator. 

Apparently, from the discussion on 
the paper, there is a wide diversity of 
opinion among designing engineers as 
to the advantages and disadvantages 
and also as to how some of the results 
were accomplished that were accredited 
to the new winding. Probably the most 
serious objection raised against the new 
winding was the added complications in 
the connections and the increased diffi- 
culties in making repairs, when com- 
pared with the conventional type of 
windings with equalizer connections. 
However, both windings are compli- 
cated and would require a lot of quali- 
fying statements to make a fair com- 
parison. 

Thursday’s technical session was de- 
voted to a presentation and discussion 
of the Electric Heat Committee’s 
Report. 

The convention closed on Friday with 
a session on power generation. At this 
session two papers were presented, one 
by A. L. Penniman, Jr., and F. W. 
Quarles, on “Auxiliaries and Auxiliary 
Drives for Steam-Electric Generating 
Stations,” and the other by J. G. 
Worker, on “Extending the Heat Cycle 
in Boiler Operation by the Use of Pre- 
heated Air for Combustion.” Abstracts 
of these papers along with the discus- 
sion will appear in an early issue. 





U.S.S. “Lexington” To Be 
Launched October 3 


The second of the United States 
Navy’s new airplane carriers, the 
U.S.S. “Lexington,” will be launched at 
noon, Oct. 3, at the Fore River plant 
of the Bethelehem Shipbuilding Corp., 
in Quincy, Mass. As in the case of the 
“Saratoga,” which is not yet in service, 
of which this boat will be a duplicate, 
the “Lexington” will be one of the 
largest ships ever launched on the 
western hemisphere and will excel the 
first-line battleships of this country in 
propulsion power. 

The length of the “Lexington” will 
be 874 ft., its beam, 105 ft. and the 
output of its electric generating equip- 
ment will be 180,000 hp. The complete 
electrical equipment will be furnished 
by the G. E. Co. The propulsion appa- 
ratus will consist of four 35,200-kw. 
turbine generators, supplying current 
to eight 22,500-hp. motors. The tur- 
bines will be cperated by steam from 
16 oil-fired boilers. The motors will be 
connected in pairs to each of the four 
propeller shafts. The total energy 
delivered to each shaft will be 45,000 
hp. or sufficient to turn the propeller 
blades at a rate of 317 r.p.m. and to 
propel the ship at the rate of 33 knots. 

In addition to the propulsion ma- 
chinery there will be six 750-kw., direct- 
current auxiliary turbine generators 
which will furnish current for all elec- 
trical purposes except main propulsion. 
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New Standby Steam Plant 
for Los Angeles 


The Board of Water and Power Com- 
missioners of Los Angeles has in- 
structed Chief Engineer E. S. Scatter- 
good of the Bureau of Power and Light 
to prepare plans and specifications for 
a steam plant. This plant is to be a 
standby station to insure against inter- 
ruptions in service. No details as to 
the type of plant to be erected are avail- 
able at the present time. 


Mormon Flat Equipment 
Purchased 


The Salt River Valley Water Users’ 
Association of Phoenix, Ariz., has just 
purchased complete generating and dis- 
tribution equipment consisting of an 
S. Morgan Smith Co., vertical water- 
wheel generator and Westinghouse 
transformers and switching equipment. 
The unit is to be installed in at the 
Association’s Mormon Flat Irrigation 
project. This project was outlined in 
August 18 Power, page 266. 


Midwestern Power Show 
Offers $100 for a Slogan 


To arouse interest and to stimulate 
constructive thinking as to the advant- 
ages to be gained by attending the en- 
gineering exposition and power show 
to be held in Chicago Jan. 26 to 30, 
1926, the Midwestern Engineering Ex- 
position, Inc., George E. Pfisterer, 53 
W. Jackson Boulevard, Chicago, IIl., is 
offering, during the month of October, 
the foregoing amount for the best slo- 
gan for the show. This is to be accom- 
panied by an explanatory letter tell- 
ing why the slogan should create the 
right sort of impression on the man 
interested in the mechanical and elec- 
trical industries. The award will be 
made by three impartial judges. 


Quoddy Project Indorsed 
By Maine Voters 


The $100,000,000 project for utilizing 
the high tides of the Bay of Fundy for 
the generation of about 700,000 hp. to 
supply power to the eastern section of 
the United States and Canada was in- 
dorsed by a substantial majority of the 
voters of Maine at a special election 
held on Sept. 14. The plan, which was 
conceived by Dexter P. Cooper, engi- 
neer connected with the building of the 
Keokuk dam and the Muscle Shoals 
development, consists of the formation 
of two large storage reservoirs, the 
upper pool to be formed by Passama- 
quoddy Bay from which the water will 
be released through turbines into the 
lower pool of Cobscook Bay. The pro- 
ject was described at length in Power, 
Aug. 25, page 309. 





Civil Aviation Being 
Studied 


The Department of Commerce and 
the American Engineering Council are 
making a study of civil aviation and 
are gathering data that will be of value 
for constructive legislation. The chair- 
man of the committee on civil aviation 
is J. Walter Drake, assistant secretary 
of Commerce; the other members are 
Dr. W. F. Durand, president of the 
A.S.M.E., Prof. E. P. Warner, Massa- 
chusetts Institute of Technology, L. K. 
Bell, Washington, former traffic man- 
ager of air mail, and C. F. Ludington, 
Philadelphia, general aircraft operator. 


Colorado River Compact En- 
dorsed by Three States 


At the meeting of the representatives 
of the upper Colorado River basin 
states, held in Denver, Aug. 29, a dec- 
laration was prepared to the effect that 
the States of Utah, Wyoming and Colo- 
rado were in favor of adhering to the 
Colorado River Compact as now drawn 
up. These states were represented by 
their governors, state engineers and 
water commissioners. The meeting was 
for a purpose similar to the one held 
in Phoenix, Ariz., on Aug. 17, which 
was brought to an abrupt end by the 
ultimatum of Governor Hunt of 
Arizona. The Arizona representatives 
declined to commit themselves to an 
agreement stipulating the favoring of 
the construction of the Boulder Canyon 
project before consideration would be 
given to questions of allocation of water 
or power. 





Charles A. Magrath To 
Succeed Sir Adam Beck 


Charles A. Magrath, of Ottawa, 
former Dominion Fuel Controller and 
present chairman of the Canadian sec- 
tion of the International Joint Water- 
ways Commission, has been appointed 
as chairman of the Ontario Hydro-elec- 
tric Power Commission, made vacant by 
the recent death of Sir Adam Beck. 
Mr. Maguire, ex-Mayor of Toronto, 
has also been appointed to the com- 
mission. He is the nominee of the 
hydro-electric municipalities in On- 
tario. 

In announcing these appointments, 
G. H. Ferguson stated that the hydro- 
electric project had now reached a 
turning point in its history. Its re- 
sources were within sight of being 
fully taxed. Beyond a possible in- 
crease of development at Niagara, and 
the power of the Ottawa River, the only 
opportunity for further development is 
in the waters of the St. Lawrence 
River. After careful consideration the 
Ontario Government had decided that 
Charles A. Magrath was the best man 
in Canada to replace Sir Adam Beck 
at the head of one of the greatest pub- 
lic ownership concerns in the world. 
As chairman of the Canadian Section 
of the International Joint Commission, 
which body has final jurisdiction over 
all questions involving the use of the 
boundary waters between Canada and 
the United States, Mr. Magrath had 
displayed a fairness and a judicial tem- 
perament which had won the confidence 
of his colleagues in the Canadian and 
American sections, and of all who have 
come in contact with the commission. 

















Boulder Canyon Reservoir site 
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Shannon Power Scheme Gets 
A Setback 


According to press reports a labor 
dispute has caused the suspension of 
work on the Shannon water-power 
scheme, the contract for which was an- 
nounced in the Sept. 15 issue of Power. 
According to this report the contract 
estimates were said to be based on the 
German wage hour rates which are 
about half that paid in the nearby Lim- 
erick district of the Irish Free State. 


Baltimore To Have New 
Steam Plant 


In order to keep pace with the de- 
mand for power at Baltimore, the Con- 
solidated Gas, Electric Light & Power 
Co. has started to build the steam gen- 
erating plant planned some time age 
for the company’s water-front property 
at Gou'd and McComas Sts. The new 
station will begin generating a year 
from now and will be designed for four 
36,000-kw. turbo-generators. Only one 
of these units, however, is to be in- 
cluded in the original installation. 


U. S. Needs Engineer 
Employees 


The United States Civil Service Com- 
mission announces open competitive 
examinations for an assistant mechan- 
ical engineer to fill a vacancy in the 
supervising architect’s office, Treasury 
Dept., Washington, D.C. with entrance 
salary of $2,400 for which applications 
will close on Oct. 10 and also for an 
engineer at $3,800, an associate engi- 
neer at $3,000 and assistant engineer 
at $2,400 for vacancies in the various 
federal departments, applications for 
which will close Oct. 20, 


Colonel Fuller Entertains 
At a Clambake 


Colonel Fuller, of the Fuller-Lehigh 
Co., entertained various people inter- 
ested in the power-plant field, as is his 
yearly custom, at his country home, 
Willowbrook Farm, Catassauqua, Pa., on 
Sept. 9. Many of the guests were en- 
tertained over night so that they might 
enjoy an early game of golf at the 
Saucon Valley Country Club, Bethle- 
hem. At noon a clambake was held on 
the farm where everyone enjoyed the 
clams, as can be seen by the accom- 
panying photograph. 


POWER 


G. E. Investigation 
Making Progress 


The investigation of the General 
Electric Co. by the Federal Trade Com- 
mission only now is getting under full 
headway. Since the beginning of the 
fiscal year when the completion of 
other investigations released’ personnel 
for this work, the vacation season has 
been in progress. This not only has 
depleted the Commission’s staff, but 
has taken representatives of the elec- 
trical industry out of their offices to 
such an extent that the field work has 
been conducted with difficulty. 


New Process for Gas Manufae- 
ture Announced 


Announcement of the development of 
a new process for manufacturing non- 
poisonous heating and illuminating gas 
from sludge and refinery residuums 
has been made by the Gas Bond & 
Share Corp. of America, through its 
president, Col. E. E. Garrison. 

The process is the invention of 
Orestes U. Bean, inventor of the Bun- 
sen furnace. It has been developed by 
Colonel Garrison and a group of well- 
known petroleum technologists includ: 
ing George B. Gifford, former chief en- 
gineer of the Standard Oil Co., and 
Vincent G. Shinkle, designer and oper- 
ator of many of the largest existing 
compression gasoline extraction plants. 

According to the engineers who have 
studied it, among whom is Alexander B. 
Way, former chief engineer of the Bos- 
ton Consolidated Gas Co., the Bean 
process generates a gas that is not only 
non-poisonous, because of the absence 
of carbon-oxygen combinations, but 
tests very high in illuminants and 
hydro-carbon content. Any kind of gas 
for domestic and industrial uses can be 
manufactured by the process. 

Briefly stated, the Bean process pro- 
duces a carburetted water gas gen- 
erated in a continuous tube or con- 
duit so arranged that diameters and 
temperatures vary to suit the work. 
Under controlled temperatures, which 
range from 780 deg. F. to the tem- 
perature of gas fixity, the most val- 
uable combinations of hydrogen and 
carbon are formed. Oxygen and car- 
bon, it has been found, do not unite at 
these temperatures, and as a result the 
gas runs as high as 56 per cent illumi- 
nants in which there is a heat value of 
2,230 B.t.u. per cu.ft., and 32 per cent 

















Guests enjoying Col. Fuller’s clams 
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methane with a heat of 1,009 B.t.u. per 
cu.ft. 

The operation embraces no new or 
unrecognized chemical or physical prin- 
ciples. Its novelty consists in the 
assembly of all important reactions be- 
tween the carbon of the oil and the dis- 
sociated hydrogen or superheated steam 
in a practical, almost automatic appa- 
ratus so constructed as to permit their 
full functioning. 


Cleveland Will Vote on 
Additions to Power Plant 


Despite adverse recommendations 
made by a Cleveland citizens’ advisory 
committee headed by former Congress- 
man Paul Howland and composed of 
representatives of various civic and 
business organizations, the Cleveland 
City Council has approved a bond issue 
for $500,000 for additions to the Cleve- 
land municipal light plant, mainly in 
the Brooklyn station. This proposed 
bond issue, with various other issues, 
will be submitted to the voters of the 
city on November 3. 


Calumet Power Co. Buys 
Generators 


The equipment for the new station 
of the Calumet Power Co., at Michigan 
City, Ind., has recently been contracted 
for. It includes two Westinghouse 
31.250-kva. turbine generators and two 
32,000-sq.ft. radial-flow surface con- 
densers with condensate pumps and air 
ejectors. A feature that makes the 
units differ somewhat from the ordinary 
type is the 600-lb. throttle pressure 
and the 750-deg. total steam tem- 
perature at which the turbines operate. 
Attached to the same shaft of each 
main generator is an auxiliary genera- 
tor of 2,140 kva. rating at 2,300 volts, 
used to supply power for the station 
auxiliaries. There are also two direct- 
connected exciters on the same shaft, 
one for the main generator and one for 
the auxiliary generator. 


Broad River Parr Shoal’s 
Plant Started 


Operation has been started at the 
new central steam-power station built 
on the Broad River at Parr Shoals, 
S. C., by the Broad River Powe- Co., a 
subsidiary of the General Gas & Elec- 
tric Co. The first unit the construc- 
tion of which was started last No- 
vember, has been completed at a cost 
of $3,000,000. It has a capacity of 17,- 
000 hp., with an extensive system of 
high-transmission lines. The plant, 
which has been designed for an ulti- 
mate capacity of 85,000 hp., will fur- 
nish electricity in Columbia and Spar- 
tanburg and throughout Central South 
Carolina. 

Tke company also has several other 
plants in the district located at Colum- 
bia. Spartanburg and Gaffney, with a 
combined capacity of 35,000 hp. and 
these plants will be linked together 
with the new Parr Shoals plant by a 
high-tension transmission line? Pow- 
dered fuel is being used at these new 
plants. The results, according to the 
company, have been highly satisfactory, 
especially in economy. 
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Engineers’ Societies Making 
Smoke Abatement Campaign 


Realizing the need for closer and 
more effective co-operation between the 
engineer and the government in regard 
to smoke abatement, the Fuels Division 
of the A.S.M.E. co-operating with the 
American Society of Heating and Ven- 
tilating Engineers, The Stokers Manu- 
facturers Association and the Amer- 
ican Civic Society, is carrying on a 
vigorous campaign to arouse the in- 
terest of the mechanical engineers for 
service to the city, state and nation. 
H. W. Brooks, secretary of the Fuels 
Division of the A.S.M.E., is active in 
the movement and has sent out letters 
containing a bibliography of the litera- 
ture on the subject. He quotes Prof. 
S. W. Parr, of the University of Illinois, 
who in writing an introduction to a 
recent treatise on fuels, has the follow- 
ing to say: 

“The accentuation of the smoke evil 
in large industrial centers has set in 
motion numerous investigational activ- 
ities looking to the abatement. Sooner 
or later these studies lead back, for a 
solution, to the carbonization of coal 
and the supplying of smokeless fuel in 
some form.” 


Shoals Generators Working 
Without Hitch 


The Wilson dam since Sept. 12 has 
been contributing to the relief of the 
power shortage in the Southeast, where 
elevator service and lighting, along 
with many larger uses of power, are 
being curtailed. On that date the first 
power from the great government dam 
entered in to distribution. The No. 2 
unit, after nearly two weeks of drying, 
was put on full load. It was found that 
20,000 kw. would be generated with the 
head available. As this is written, the 
generator has continued in operation 
without the slightest hitch. Gen. Harry 
Taylor, the Chief of Engineers, and 
various experienced electrical operating 
men who were present, are outspoken 
in their praise of the performance of 
the unit. 

With the 20,000 kw. furnished by 
this generator and the 65,000 kw. fur- 
nished by the steam plant, all trans- 
mission-line capacity away from Muscle 
Shoals is in use. It wili be necessary 
to continue to operate the steam plant 
in excess of its capacity for another 
month, when it is expected the work on 
the permanent switchboard will have 
progressed to the point where two or 
more of the generators can be hooked 
up in parallel and an opportunity given 
to reduce somewhat the strain on the 
steam equipment. 

Unit No. 1 is now drying. By the 
time this appears in print, Unit No. 4 
will have been started. Unit No. 3 will 
have been turned over before the end of 


the month. These four units are of 
Westinghouse manufacture. The four 
G.E. units are being assembled 
rapidly. 





The Department of Commerce an- 
nounces that there were sold during 


the month of August, 91 mechanical 
stokers, installed under 27 38,800-sq.ft. 
fire-tube boilers and 64 259,850-sq.ft. 
water-tube boilers. 


POWER 


Shipping Board to Test 
Pulverized Coal 

The Shipping Board, in conjunction 
with Naval officials, is preparing to 
conduct a series of tests on the burning 
of pulverized coal under marine boilers. 
Five hundred tons of pulverized coal 
has been ordered for these tests, which 
are to be run at the League Island 
Navy Yard in Philadelphia. 


Motor Runs for Thirty-two 
Years 


After more than 30 years of opera- 
tion, the first polyphase induction motor 
to be placed in commercial operation 
on a central-station line in this country 
has been retired from active service and 
will be used by the General Electric 
Co. as an historical exhibit. This com- 
pany recently completed arrangements 
with the Page Belting Co., of Concord, 
N. H., for the return of the old motor 
to Schenectady. The motor had been 
driving a group of machines through 
line shafting in the Page Belting Co.’s 
plant. 

This motor was the first sold of the 
G. E. Type “TI” line first marketed in 
1893. It was rated 5 hp., 1,500 r.p.m., 
110 volts, 50 cycles, 3 phase, four poles 
and was originally sold to N. P. Stevens 
of Concord, N. H., on September 7, 1893. 
Mr. Stevens used the motor in his ma- 
chine shop until his death in 1910, 
when his son closed out the shop and 
sold the motor to P. C. Shute, Concord, 
in November of that year. In 1914 the 
motor was again sold, this time to the 
Ford Foundry Co. of Concord, from 
whom it was purchased in March, 1917, 
by the Page Belting Co., in whose plant 
it was in service until June 15, 1925. 

The motor was in almost continuous 
service for nearly 32 years, the early 
years of service being on a 50-cycle cir- 
cuit. In 1900 the circuit was changed 
to 60 cycles. 
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French Engineers to Visit 
the United States 


A delegation of French engineers is 
preparing to make a six weeks’ visit 
to the United States to study American 
power-plant practice. They expect to 
leave Havre on Sept. 23 and to arrive 
in New York City on Sept. 29. The 
personnel of the delegation is as fol- 
lows: Albert Petsche, president of Ste 
Lyonnaise Des Eaux & De L’Eclairage 
Union D’Electricite and official of many 
other companies; Ernest Mercier, presi- 
dent, Cie Francaise Des Petroles and 
builder of the Gennevilliers power sta- 
tion; Paul Eschwege, vice-president of 
S. A. Nord Lumiere, and a consulting 
engineer; Maurice Saurel, president 
Ste D’Electricite De Strasbourg and 
director of Thomson-Houston; Albert 
Malle, president, Societe D’Electricite 
De Strasbourg; Emile Pinson, director, 
Cie Continentale Edison, Ste Provin- 
ciale D’Electricite; Edmond Aubert, 
director, Cie Ouest-Lumiere; Edouard 
Imbs, of the Cie Parisienne de Distri- 
bution d’Electricite; P. Meunier, di- 
rector Fusion des Gaz, Union D’Elec- 
tricite; J. A. Arrighi de Casanova, 
chief engineer, Union D’Electricite; 
Rene Hochstetter, general manager 
Ste Alsacienne De Constructions Me- 
chaniques a Belfort; Edouard Roth, 
chief engineer, Ste Alsacienne De 
Constructions Mechaniques a Belfort; 
Robert De Valbreuze, consulting engi- 
neer, Cie Des Lampes; J. F. J. Bethe- 
nod, consulting engineer Ste Alsacienne 
De Constructions Mechaniques; Louis 
Astier, engineer, Cie Parisienne De 
Distribution D’Electricite; Louis Joseph 
Sartre, engineer, Cie Parisienne De 
Distribution D’Electricite. 

These officials and engineers repre- 
senting the French power interests will 
visit the large power plants throughout, 
the entire United States, leaving New 
York for home on November 6. 

















First G.E. polyphase motor sold in 1893, now in the G.E. Museum. 
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Great Britain’s Output of 
Electricity Gaining 


The Electricity Commission has 
issued particulars of the generation of 
electricity in Great Britain for the 
year ended March 31, 1925. Returns 
were received in respect of 584 gen- 
erating stations. The total kilowatt- 
hours generated amounted to 7,415,- 
375,529, compared with 6,681,524,272 
kw.-hr. in the preceding year. The 
total output thus showed an increase 
of nearly 734,000,000 kw.-hr., or 11 per 
cent, whereas the total consumption of 
fuel showed an increase of 551,797 
tons, or 5.8 per cent only. 


Water-Hammer Tests. 
To Be Conducted 


Tests that will simulate the effect 
of water hammer will be conducted by 
the A. O. Smith Corp. on penstock pip- 
ing at its plant in Milwaukee on Sept. 
28. About fifty members of the Amer- 
ican Society of Mechanical Engineers 
and some engineers from power com- 
panies on the Pacific Coast will be 
present to observe the results. Hy- 
draulic pressure will be built»up on 
some of the test piping to a value of 
2,000 lb. per sq.in. and will be released 
and reapplied at the rate of 120 times 
per minute. Records will be taken and 
the piping later examined to determine 
the extent and degree of distortion if 
any. 


Leather Belting Exports 
Continue Good 


The United States exported 720,293 
lb. of leather belting, valued at $1,051,- 
478, to various foreign countries during 
the first seven months of 1925, which 
was an increase of 27.7 per cent over 
the quantity exported in the corre- 
sponding period of 1924. The increased 
demand reflects in some measure the 
more stabilized business conditions 
abroad. 

The July, 1925, exports of leather 
belting amounted to 128,267 lb., valued 
at $185,514. Canada, South America, 
China, British India, Mexico, and 
Cuba, the leading markets, received re- 
spectively 19,248, 18,768, 18,739, 18,115, 
13,854 and 11,554 pounds. All these 
countries show increased trade as com- 
pared with that of July, 1924, according 
to Commerce Reports. 


POWER 


Conowingo Hearing Set 


for October 5 


Final argument before the Pennsy]l- 
vania Public Service Commission in the 
application of the Susquehanna Power 
Co. for authority to build a hydro- 
electric power plant on the Susque- 
hanna River at Conowingo is to be 
heard on Oct. 5. 


The Oil Burner Manufacturers 
Outline a Technical Program 


The American Association of Oil 
Burner Manufacturers with headquar- 
ters at 350 Madison Ave., New York 
City, has outlined a technical program 
for the association’s activities which 
briefly is as follows: Establish a data 
file on everything relating to oil burn- 
ing, including oils, burners and various 
equipment; collect and distribute data 
on the testing of burners, this will give 
in detail the method for ascertaining 
“how efficient a heat machine the burner 
really is”; describe methods for taking 
flue and stack temperatures and deter- 
mining the percentage of carbon diox- 
ide present and preparing curves show- 
ing the relationship between pounds of 
oil burned, per cent of carbon dioxide 
in flue gas, temperature and amount 
of water evaporated; investigate burner 
design with reference to obtaining 
uniform flow to burner and feed to 
nozzles with special reference to type 
of screen used; make study of effect 
of velocity of winds and drafts on effi- 
ciency of burners; investigate the in- 
stallation of economizers or some 
method of picking up heat that ordina- 
rily goes up the stack; study flame 
control; investigate efficiency of boilers 
and possibilities of finding metal to 
withstand high temperatures; co-oper- 
ate with the oil industry in collecting 
data on tests and means of distribution 
of oils sold for burning; inform, through 
publications, the oil industry of the 
problems confronting the burner indus- 
try; distribute latest information in re- 
gard to oil burners; co-operate with the 
fire prevention and Underwriters’ Labo- 
ratories; revise association standards 
for oil-burning ordinances; continue 
work on research in radiant heat and 
its uses for vaporizing oil fuels; better 
and more practical materials for 
screens; investigate possibilities of in- 
expensive liquid, soluble in oil, contain- 
ing large percentage of oxygen. 


Production of Bituminous and Anthracite Coal, 1919-1925 


In Thousand Net Tons 


Bituminous 


1925 1924 
Bate Waived 51,930 52,464 51,903 38,930 41,148 49,748 42,193 


January. 


1923 1922 1921 1920 1919 


February i 38.987 47-262 43.610 42.425 31,524 41055 32,103 
March 37626 «41.253 48411 5.1936 31054 -47'850 34293 
Ageil..... + -. 33'702 301404 «= 441028 ~—'16°335. 28154 38764. 32°72 
ym LTTE" "" 35474321248 47,660 «211005» 3.41057 «391841 38.186 
alae della Sean 37167 311433 «475054 «23,096 += 34.635 «46,0953 7685 
i blpienberbietepiae eo 4 Lerelee 39'582 33.317 46678 17.602 311047 45:988 43.425 
Total F months. ...cccccccscses: 274,468 268,381 329,344 211,329 231,619 309,341 260,597 
Anthracite 

1925 1924 1923 1922 1921 1920 1919 

I ia a atta tea ite allt 7,419 7,924 8,521 6,566 7,681 7,459 7,819 
laa alee delates alee de 7176 7621 7.602 75096 7'983 6415 5,102 
a lease este 7058 «814.175, BT = 7'677,Ss7'935—Ss«5 190 
April. Scaauhaaenrta ae 7472, 6811 7/885 27798561285‘ 884 
May. ee ith gag) 77458384 36 7:752 8037 7'525 
MM cas cular tee gnats akon 7804 7'704 81474 86 = 81071. ~Ss8251 ~—Ss7,404 
July ) g'544—o7'782—Ss«8136 118 = 7309S 8342—Ss«S7'974 
Total ? months . 53,607 53,701 «58,117 23,110 +-54,458 52,724 47,898 
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Submarine Cables for Penang 


The submarine cables which are to 
supply Penang, Straits Settlements, 
with current from the new power sta- 
tion at Prai are said to be the longest 
submarine power cables that have been 
manufactured in one length. Each cable 
is 43 miles long and consists of 6 con- 
ductors, each of 0.075 sq.in. sectional 


area, forming a three-phase feeder of~ 


0.15 sq.in. sectional area of conductor 
per phase. They are four inches in 
diameter, paper insulated, lead sheathed 
and armored. The total weight of the 
submarine section is 270 tons. The 
normal pressure of these feeders will 
be 12,400 volts, 50 cycles. The test 
pressure will be 28,000 volts. (Vice 
Consul Richard Ford, Penang, Straits 
Settlements.) 
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The Chicago Section of the A.S.M.E. 
will hold its annual get-together meet- 
ing on Sept. 23 at the City Club at 
6:30 p.m. 


The Colorado Section of the A.S.M.E. 
will make an excursion to the Valmont 
plant of the Public Service Co. of Col- 
orado on Sept. 26. 


The Toledo Section of the A.S.M.E. 
will hear Dr. William F. Durand speak 
at a meeting on Sept. 28, which will be 
held at the Toledo Chamber of Com- 
merce. 


The American Welding Society, which 
will hold its fall meeting during the 
week of the exposition of welding at 
the Massachusetts Institute of Tech- 
nology, Cambridge, Mass., Oct. 21-23, 
will have a paper of interest to Power 
readers: “Gas Welding of Power Plant 
Piping.” 

The Administrative Board of the 
American Engineering Council will be 
held in Columbus, Ohio, Oct. 29-30, un- 
der the auspices of the Engineers’ Club 
of Columbus. The president of the 
Council, former Governor James Hart- 
ness of Vermont, who has been re- 
covering from a prolonged illness, is 
expected to preside. 


The American Association of Engi- 
neers’ Board of Directors at a meeting 
on Sept. 12, in accordance with the 
demands of members as expressed in 
a referendum recently taken, has re- 
vised the basic structure of the asso- 
ciation with regard to separating na- 
tional and local dues, elimination of 
grades of membership, undertaking a 
nation wide survey of supply and de- 
mand of engineers to be carried on in 
co-operation with other national bodies, 
an enlarged placement service. 


The Colorado Engineering Council, 
comprising the Colorado sections of the 
national engineering societies and of 
local societies, has agreed to aid Denver 
in an advisory manner, without cost 
to the city. The feasibility of any pro- 
posed work by the city will be given 
due consideration and its practicality 
passed on, free of cost, but any drawing 
of plans and specifications is to come 
under the regular order of work to be 
paid for. The Colorado Engineering 


Council was organized in 1919, 
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[ Personal Mention 


Walter J. Hughes has left the Wayne 
Tank & Pump Co., of Fort Wayne, Ind., 
and is now with the International Filter 
Co. at Chicago, IIl. 


Dr. Herbert B. Dwight has been added 
to the professional staff in the elec- 
trical engineering department of the 
Massachusetts Institute of Technology. 

Hugo Diemer, vice-chairman of the 
Chicago Section of the A.S.M.E., has 
just been elected president of the Chi- 
cago chapter of the Society of Indus- 
trial Engineers. 

R. W. Morton resigned as engineer 
with the Leavitt Manufacturing Co., 
Urbana, Ill., on Aug. 29, to become 
instructor in mechanical engineering at 
the Colorado School of Mines, Golden, 
Colo. 

Herbert C. Hill has been appointed 
head of the Western and Southwestern 
divisions of the generating department 
of the Edison Electric Illuminating Co. 
of Boston. He succeeds Harry B. 
Bullen, who died on June 2 of this year. 


Jos. B. Verdon, who for the past four 
and one-half years has been chief engi- 
neer of the Chateau Frontenac Hotel, 
Quebec, has resigned his position to join 
the Quebec Provincial Government’s In- 
dustrial Department, as boiler insyector 
and stationary engineers’ examiner. 

Dr. Oskar von Miller, director of the 
Deutsches Museum von Meisterwerken 
der Naturwissenschaft und Technik of 
Munich, Germany, left on Sept. 8 for 
an extended visit to Mexico. He ex- 
pects to spend the month of November 
in a visit to the United States. 

Dr. William F. Durand, president of 
the A.S.M.E. and member of the Na- 
tional Advisory Committee for Aero- 
nautics, has been appointed by the 
President, and is now secretary, to the 
board recently created to inquire into 
the whole aviation policy of the country. 

Frank G. Philo, who for the past 
six years has been engaged mainly in 
preliminary operation of power stations 
for Stone & Webster, Inc., on Sept. 1 
became associated with the Southern 
California Edison Co., as assistant 
superintendent of steam power genera- 
tion. Mr. Philo will make his head- 
quarters at the Long Beach Steam 
Plant No. 2. 


The Reading Iron Co., Reading, Pa., 
announces that G. H. Woodroffe has 
been appointed metallurgical engineer, 
a newly created position in the boiler 
tube department. 


The Leavitt Machine Co., Orange, 
Mass., manufacturer of valves, valve 
gates and reseating machines for globe 
valves, announces the appointment of 
the following representatives: The 
Ernest E. Lee Co., 115 South Dearborn 
St., Chicago, Ill.; Halverson Engineer- 
ing Co., Lumber Exchange Bldg., Min- 
neapolis, Minn.; Atlas Machinery & 











Business Notes 








Supply Co., 1407 Pine St., St. Louis, 
Mo.; Acme Engineering Agency, 312 
Traction Terminal Bldg., Indianapolis, 
Ind. 


POWER 


The Foote Bros., Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill., an- 
nounces that W. McNamee, formerly 
with the Holt Manufacturing Co., has 
been appointed district representative 
for Indiana and part of Illinois, with 
headquarters in the Chicago office. 





Coming Conventions 


American Electric Railway Associa- 
tion. James W. Walsh, 8 West 
40th St:, New York City. Con- 
vention and exhibits at Young's 


Million Dollar Pier, Atlantic City, 
N. J., Oct. 5-9. 

American Electrochemical Society. 
Dr. Colin G. Fink, Columbia Uni- 
versity, New York City. Conven- 
tion at Signal Mountain Hotel, 
Chattanooga, Tenn., Sept. 24-26. 

American Society of Civil Engineers. 


George T. Seabury, 29 West 39th 
St., New York City. Fall meeting 
at Montreal, Oct. 14-16. 


American Society of Mechanical En- 


gineers—Calvin W. Rice, 29 West 
39th St., New York City. Annual 
meeting at New York City, Nov. 
30-Dec. 3. 

American Society of Refrigerating 
Engineers, William H. Ross, 154 
Nassau St., New York City. An- 
nual meeting at New York City, 
Nov. 30-Dec. 3. 

American Welding Society. M. M. 
Kelly, 33 W. 29th St., New York 


City. Fall meeting and Exposition 
of Welding Equipment and Acces- 
sories at the Massachusetts Insti- 
tute of Technology, Cambridge, 
Mass., Oct. 21-23. 

Association for the 


Advancement of 


Science. Burton E. Livingston, 
Smithsonian Institution, Washing- 
ten, BD. C. Annual meeting at 
Kansas City, Dec. 28, 1925, to Jan. 
2, 1926. 

Asspeciation of Edison Illuminating 
Companies. Preston S. Miller, 80th 
St. and East End Ave., New York 


City. Annual meeting at New Arl- 
ington Hotel, Hot Springs, Ark., 
Oct. 19-23. 


Chemical Industries. Tenth Exposi- 
tion at Grand Central Palace, New 
York City. Sept. 28-Oct. 3. 


Eastern Ice Manufacturers Associa- 
tion. W. H. Ross, 35 Warren St., 
New York City. Convention at 


Atlantic City, Nov. 

Electric Power Club, S. N. Clarkson, 
B. F. Keith Bldg., Cleveland, Ohio. 
Fall meeting at Briarcliff Manor, 
N. Y., Oct. 19-22. 

Empire State Gas 
ciation, C. H. 
Grand Central Terminal Bldg., 
New York City. Meeting at Lake 
Placid Club, N. Y., Oct. 1 and 2. 

Midwestern Engineering Exposition, 
Ine. George Kk. Pfisterer, 53 Wes 
Jackson Boulevard, Chicago, IIL, 
general manager. Exposition and 
power show to be held in Chicago, 
Jan. 26-30, 1926. 

National Association of Practical Re- 
frigerating Engineers, Mdward H. 
Fox, 5707 West Lake St., Chicago, 


23-25. 


& Electric 
B. Chapin, 


Asso- 
5618 


Ill. Sixteenth annual convention 
and educational exhibition at 
Statler Hotel, Detroit, Mich., 
Dec. 8-12. 

National Exposition of Power & 
Mechanical Engineering. Fred W. 
Payne and C. F. Roth, Managers, 
Grand Central Palace, New York 


City. Exposition at Grand Central 


Palace, Nov. 30-Dec. 5. 

National Safety Council. G, #. 
Cameron, 168 North Michigan 
Ave., Chicago, Ill. Fourteenth 


Annual Safety Congress at Cleve- 


land, Ohio, Sept. 28-Oct. 2. 











The Chicago-Wilcox Manufacturing 
Co., which is the name for the consoli- 
dated firms of the Chicago Gasket Co. 
and the Wilcox Manufacturing Co., 
manufacturers of gaskets, packing, etc., 
is now located at its new and enlarged 
plant E. 77th St. and Anthony Ave., 
Chicago, Illinois. 











Trade Catalogs 








Pipe and Valves Repair Tools—The 
M. B. Skinner Co., 558 Washington 
Boulevard, Chicago, IIll., has recently 
issued a rotograved descriptive circular 
“We Keep Plants Running,” describing 
the operation of its clamps and tools 
used for pipe repair, valve reseating 
and steam specialties. 

Coal-Handling Machinery — Gifford- 
Wood Co., Hudson, N. Y., manufac- 
turer of elevating and conveying ma- 
chinery. Catalog No. 725, “Coal Deal- 
ers Machinery and Supplies,” is a well- 
illustrated description of the wagon 
loaders, portable flight conveyors, port- 
able belt conveyors, portable bagging 
hoopers, electric capstan car pullers, 
wagon chutes, rotary screens, yard 
screens, scoops, bags, etc., manufactured 
by this company. 








Fuel Prices 








COAL 


The following table shows the trend 
of the spot steam market in various 


coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous, Market Sept. 14 
Net Tons Quoting 1925 
ee New York... $2.75@$3.00 
Smokeless... . Boston........04:5% 2.66 
Clearfield... ... Boston... ....... 1.65@ 2.lu 
Somerset... . Boston...... o« Seo ee 
Kanawha........ Columbus....... 1.55@ 1.85 
Hocking....... Columbus....... 1.50@ 1.80 
Pittsburgh..... Pittsburgh..... . 2.00@ 2.15 
Pittsburgh gas 

slack. . ... Pittsburgh...... 1.50@ 1.60 
Franklin, Ill...... Chieago........ 2.25@ 2.50 
Central, Ill... oe See 2.00@ 2.25 
Ind. 4th Vein.. Chicago........ 2.25@ 2.50 
West Ky........ Louisville....... 1.25@ 1.50 
NE <a . Louisville....... 1.50@ 1.75 
Big Seam........ Birmingham... .. 1.50@ 2.00 
Anthracite, 
Gross Tons 
Buckwheat No.1. New York...... $2. 50@ $3.00 
Buckwheat No. 1. Philadelphia... . . 2.50 
Birdseye. . a oe 1.60 


FUEL OIL 


New York—Sept. 17, light oil, tank- 
car lots; 28@34 deg. Baumé, 53c. per 
gal., 36@40 deg. 54¢c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—Sept. 3, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.75 per 
bbl.; 26@28 deg., $1.80 per bbl.; 28@30 
deg., $1.85 per bbl.; 30@32 deg., $1.90 
per bbl.; 32@36 deg., gas oil, 5c. per 
gal.; 38@40 deg., 5.7c. per gal. 

Pittsburgh—Sept. 8, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 5c. per 
gal.; 36@40 deg., fuel oil, 6c. per gal. 

Dallas—Sept. 12, f.o.b. local refinery 
26@30 deg., $1.65 per bbl. 

Philadelphia—Sept. 14, 27@30 deg., 
$2.15@$2.21 per bbl.; 18@22 deg., 
$1.848@$1.908; 13@19 deg., $1.575@ 
$1.635 per bbl. 

Boston—Sept. 14, tank-car lots, f.o.b. 
heavy oil, 12@14 deg. Baumé, 43c. per 
gal.; light oil, 28@32 deg. Baumé, 5éc. 
per gal. 

Cincinnati—Sept 15, tank-car lots, 
f.o.b. local refinery, 24@26 deg., Baumé, 
5c. per gal.; 26@30 deg., 58c. per gal.; 
30@32 deg., 58c. per gal. 

Chicago—Sept. 15, tank-car lots, f.0.b. 
Oklahoma, freight to Chicago 92c. per 
bbl.; 24@26 deg., $1.10 per bbl.; 30@32 
deg., $1.25. 
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Calif., Altadena (Pasadena P. O.)—Boys 
& Girls Aid Society, is having plans pre- 
pared for the construction of a 4 story 
orphanage including a power plant. Esti- 
mated cost $300,000. M. Hunt, 1107 Hi- 
bernian Bldg., Los Angeles, is architect. 

Calif., Los Angeles—J. H. Jonas, 5841 
Park Ave., is having plans “ pared for the 
construction of a 5 story factory and 2 
story mill including loading platforms, 3 
electric freight elevators, etc. at.5843 South 
Park Ave. Estimated cost $325,000, Strom- 
well & Halperin, 1007 South Grand Ave. are 
architects. 

Fla., Auburndale—Auburndale Ice & Cold 
Storage Co., H. H. Abee, Pres., is in the 
market for ice and cold storage machinery. 

Ill., Chieago—J. Morton, 80 East Jackson 
St., is having plans prepared for the con- 
struction of an 18 story office building at 
Wells and Washington Sts. Graham, 
Anderson, Probst & White, 80 East Jackson 
St., are architects. 

Ill., Chieago—Syndicate, 340 North Dear- 
born St., is having plans prepared for the 
construction of a 12 story hotel at Surf St. 
and Sheridan Road. Estimated cost $2,- 
000,000. 

Ill., Peoria——B. L. Hulsebus, 1232 Jeffer- 
son Bldg., Archt., is receiving bids for the 
construction of a 7 story warehouse and 
cold storage plant including the installation 
of a power plant, for Central Warehouse 
& Cold Storage Co. Owner is in the market 
for refrigeration machinery. A. Randall, 
160 North La Salle St., Chicago, is engineer. 

Il., Peoria—Standard Oil Co., R. Allen, 
910 South Michigan Ave., Chicago, Consult- 
ing Kner., is receiving bids for the construc- 
tion of a boiler house, pump house, oil stor- 
age yard, etc. here. F. A. Randall, 160 
North La Salle St. is engineer. W. Gauger, 
36 West Randolph St. is architect. 

Ia., Burlington—Iowa Southern Utilities 
Co., Centerville, awarded contract for the 
construction of a power plant here to Neber- 
gall & Sons. Estimated cost $200,000, 

Ia., State Center—City plans an election 
Sept. 23 to vote $25,000 bonds for improve- 
ments to waterworks including pumping sta- 
tion, tank on tower, etc. Brown & Cook, 
Ottumwa, are engineers. 

Kan., Osborne - Salina Poultry Co., 
Salina, awarded contract for the construc- 
tion of a poultry and cold storage plant 
here, to W. KE. Johnson & Sons, Salina. 
Estimated cost $30,000. 

Kan., Salina—Northwest Kansas Meth- 
odist Episcopal Conference, ¢/o C, Shaver, 
Areht., plans the construction of first unit 
4 story hospital. Estimated cost $500,000. 

Mass., Brookline (Boston P. O.)—-Tudor 
Associates, 263 Harrison Ave., Boston, is 
having plans prepared for, the ‘construction 
of an § story apartment at 1442 Beacon St. 
here. Estimated cost $500,000. Whitten & 
Gore, 31 Milk St., Boston, are architects. 

Mich., Detroit—Bd. of Water Comrs., G. 
H. Fenkell, Gen. Mgr., 176 East Jefferson 
Ave., will receive bids until Oct. 138th for 
furnishing one 50,000,000 and one 75,000,000 
gal. capacity motor driven centrifugal 
pumps against a 170 ft. head. 

Mich., Detroit—Public Lighting Comn., 
J. S. Foley, Secy., 174 East Atwater St., 
will receive bids until Sept. 28 for furnish- 
ing and installing electric switching and 
control equipment for new municipal power 
plant switch house and switching stations 
A. B. Cc. and D. Bids were opened and 
contracts will soon be awarded for the con- 
struction of the superstructure for power 
plant including turbine house, conveyor, 
bridge and transformer house, boiler house, 
ete., on Morrell St. Smith, Hinchman & 
Grylls, 800 Marquette Bldg., are engineers. 

Mich., Detroit—Weston & Ellington, 1507 
Stroh Bldg., Archts., are preparing plans 
for the construction of a 12 story hotel in- 
cluding steam heating system. Estimated 
cost $900,000. Owners’ name withheld. 

Mich., Port Huron—City has had plans 
prepared for the construction of a sanitary 
Sewage system including pumping station, 
for North End. E. R. Whitmore, City Hall, 
is engineer. 

Mich., Plymouth-——-Wayne County, 1103 
Real Estate Exchange’ Bldg., Detroit, 
awarded contract for the construction of a 
pump house, well, sewage system, etc. at 





Plymouth Road and Pere Marquette Ry. 
here to Liberty Construction Co., 1026 De- 
troit Savings Bank Bldg., Detroit. $50,284. 

Minn., Cloquet——City is having plans pre- 
pared for the construction of a waterworks 
system including pumping equipment, ete. 
estimated cost $15,000. J. A. Parks is city 
clerk, 

Minn., Red Wing—City plans the installa- 
tion of a 750 gal. capacity motorized pump. 
Estimated cost $11,000. 

Miss., Clinton—City will receive bids until 
Sept. 27th for a deep well, 150 g.p.m. pumps, 
etc. Estimated cost $17,500. 

Mo., St. Louis— Local Syndicate, c/o 
Weisels-Gerhart Real Estate Co., 8th & 
Chestnut Sts., plans the construction of a 
20 story theatre, office and stores building 
at 11th and Pine Sts. Estimated cost 
$5,000,000. 

Mo., Warrensburg — Roseland Farm & 
Mfg. Co., awarded contract for the con- 
struction of a 2 story cold storage plant to 
Cc. L. Johnson. Estimated cost $45,000. 

Neb., Omaha—B. Kulp & Associates, 3158 
West Madison St., Chicago, Ill., awarded 
contract for the construction of a 17 story 
office building at 17th and Dodge Sts. here 
to Seldon-Breck Construction Co., Arthur 
Bldg. Estimated cost $2,000,000. 

N. Y¥., Brooklyn—Danett Realty Co., c/o 
Seelig & Finkelstein, 44 Court St., Archts., 
is having plans prepared for the construc- 
tion of a 14 story hotel on West 5th St. 
Estimated cost $1,000,000. 


Me Bes ampan, 
188 Montague St., Archts., are preparing 
plans for the construction of two 6 story 
apartments on East 18th St. Estimated 
cost $500,000, each. Owners’ name with- 
held. 


N. Y., Mount Vernon—Van Lahric Corpo- 
ration, ¢ .* McKim, Mead & White, 101 
Park Ave., New York City, Archts., awarded 
contract for the construction of 10 apart- 
ment buildings on East Lincoln Ave, here to 
Van Evelyn Corporation, 407 5th Ave., New 
York. Estimated cost $640,000 each. 

N. Y., New Fifteen West Forty 
Seventh Street Corporation, c/o W. M 
Mason, Grand Central Terminal, Archt., is 
having plans prepared for the construction 
of an 18 story office building on West 47th 
St. Estimated cost $1,000,000. 


N. Y., New York—J. Fishman & Sons, 
Inc., 280 Madison Ave., plans the construc- 
tion of a 14 story apartment at Park Ave. 
and 19th St. Estimated cost $300,000. 
Schwartz & Gross, 347 5th Ave., are archi- 
tects and engineers. Owner builds by sepa- 
rate contracts. 

N. Y¥., New York—J. Golding & Bros., 
225 Ww est 88th St., plans the construction of 
a 25 story hotel on Central Park West. 
Estimated cost $6,000,000. Architect not 
selecte 


N. Y., New York—H. Hemingway, c/o 
R. Candel a, 200 West 72nd St., Archt., plans 
the construction of a 15 story apartment on 
East 56th St. Estimated cost $1,000,000. 

N. Y., New York—N. Minskoff, 2382 
Grand Concourse, plans the ye ry of 
a 15 story apartment at 119 West 72nd St. 
Estimated cost $1,500,000. 

N. ¥., New York—Mt. Sinai Hospital, 5th 
Ave. and 101st St., is having plans prepared 
for the construction of a nurses’ school at 
5th Ave. and 98th St. Estimated cost 
$1,500,000. R. D. Kohn, 56 West 45th St., 
is architect and engineer. 

N. Y., New York — New York State 
Bridge & Tunnel Commission and New Jer- 
sey Interstate Bridge & Tunnel Commission, 
3004 Woolworth Bldg., will receive bids 
until Oct. 6th for furnishing and installing 
18 horizontal centrifugal and 1 triplex 
pumps including motors and control, 4 hori- 
zontal centrifugal booster pumps complete. 
The centrifugal pumps range in capacity 
from 100 to 1,000 g.p.m. with total heads 
up to 200 ft. 

N. C., Greensboro—J. E. Latham, et al, 
awarded contract for the construction of 
a 13 story hotel to The Foundation Co., 
120 Liberty St., New York, N. Y._ Esti- 
mated cost $1,300,000. 

O., Cleveland—Ohio Farmers Co-Opera- 
tive Milk Co., R. N. Strong, Pres., 3068 
West 106th St., awarded contract for the 
construction of a boiler house and altera- 








tions to dairy, to Van Blarcom Co., Na- 
tional City Bldg. Estimated cost $100,000. 

O., Columbus—City, H. C. Cain, Secy. 
Bd. of Purchase, will soon receive bids for 
13 various size transformers. 


0., Columbus—J. P. McCune, Dir. of 
Safety, is in the market for motor gen- 
erator and charging set for division of fire 
and police’ telegraph. Estimated cost 

O., Macedonia—City Council plans the 
construction of an_ electric distribution 
plant. Estimated cost $25,000. 


Okla., Blackwell—City, W. H. Clarke, 
Purch. Agt., is in the market for a new 
750 kw. steam turbine generator set for 
municipal electric light plant. 

Okla., Chandler — City, M. D. Gray, 
Mayor, plans an election soon to vote $150,- 
000 bonds for improvements to waterworks 
system including pumping equipment, 
mains, ete. Holway Engineering Co., 503 
Wright Blidg., Tulsa, is engineer. 

Okla., Frederick—City plans the con- 
struction of a new 1,000,000 gal. reservoir 
including pumps, two deep. wells, etc. 
3enham Engineering Co., 512 Gumbel Bldg., 
Kansas City, Mo., is engineer. 

Okla., Henrietta—City plans an election 
soon to vote $200,000 bonds for improve- 
ments to waterworks including a pumping 
Station, filtration plant, mains, ete. MHol- 
way Engineering Co., 503 Wright Bldg., 
Tulsa, is engineer. 

Okla., Tonkawa—City is having prelimi- 
nary plans prepared for the construction of 
a 3 unit 1,000 hp. Diesel oil engine electric 
light plant. Estimated cost $150,000. 

ne nn., Knoxville—Dooley-Gillespie Realty 

Deaderick Blvd., is having preliminary 
pa prepared for the construction of a 17 
story hotel. Estimated cost $1,500,000. 
A. B. Bauman, is architect. 


Tex., Beaumont—East Texas Electric Co., 
awarded contract for the construction of 
a 3,000 kw. power plant to Stone & Web- 
ster, 147 Milk St., Boston, Mass. _ Esti- 
mated cost $3,000,000. T. R. Thornburg, 
is construction superintendent. 


Tex., Beaumont—Jefferson County, B. B. 
Johnson, County Judge, will receive bids 
until Sept. 28th for operating machinery 
for Naches River bridge. 

Tex., Eagle Lake — Industrial Cotton 
Mills, plans the construction of a textile 
mill including power plant. Estimated cost 
$150,000. 

Tex., Holland—Geyser Ice Co., Waco, 
plans the construction of a 15 or 20 ton 
ice plant here. Estimated cost $25,000. 
Engineer not selected. 

Tex., Houston—Rice Hotel Co., c/o N. E. 
Meadows, Pres., awarded contract for the 
construction of a 17 story addition to hotel 
at Texas Ave. and Travis St. to G. W. 
Hewitt, 2230 Commerce St., Dallas. Esti- 
mated cost $700,000. 

Tex., Palacios—U. S. Government, War 
Dept., Lt. Col. L. Westbrook, will build a 
government training camp including a power 
house, refrigeration plant, laundry, ete., 
probably by day labor. Estimated cost 
$500,000 to $1,000,000. 


Tex., San Antonio — J. K. Tobin, T. W. 
Carver and R. F. McCampbell, 550 East 
Mitchell St., are having plans prepared for 
the construction of an ice skating rink in- 
cluding a 70 ton. refrigeration plant. 
Estimated cost $105,000. Private plans. 
Owner will purchase equipment for re- 
frigerating plant. 

Va., Amherst—W. A. Baldock, plans the 
construction of a hotel and ice manufac- 
turing plant to supply town and nearby 
communities. Will probably install a water 
supply system. 

Wis., Kenosha—Ba. of Education, E. 
Powers, Secy., awarded contract for the 
construction of a boiler house for Central 
high school to Madsen & Peterson, 646 
Builders’ Exchange, Minneapolis, Minn., 
$77,386. 

Wis., Kewaskum—S. N. Casper, Clk., is 
having plans prepared for the installation 
of a 50 g.p.m. sewage pump, against a 10 
ft. head. J. Donohue Engineering Co., 608 
North 8th St., Sheboygan, is engineer. 

Ont., Niagara Falls—Shredded Wheat 
Co., plans extensions to factory and boiler 
house. Estimated cost $50,000. A. Cos- 
tello, c/o owner, is engineer. 

















